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Preface 


The  first  edition  or  this  book  was  part  of  the  1001  Inventions  project,  com¬ 
prising  a  touring  exhibition,  book*  teachers'  pack,  educational  posters  and  website 
w  ww.  1 00 1  i  inventions  .com  * 

The  resounding  success  of  this  project  saw  the  book  selling  oul  within  three  months.  This  revised 
second  edition  provides  an  opportunity  to  improve  the  content  by  introducing  new  material,  im¬ 
ages  and  clarifying  ambiguities.  For  the  benefit  of  the  academic  reader  there  is  a  fuller  reference 
list  of  authoritative  manuscripts  and  their  locations.  An  expanded  glossary  of  Arabic  and  other 
relevant  terms  have  also  been  added  and  the  index  extended. 

There  is  a  worldwide  demand  for  the  W01  Inventions  project,  and  we  are  now  translating  the  book 
into  other  languages  and  developing  the  exhibition  to  tour  the  world, 

The  popular  and  specialist  media,  the  public,  the  education  community  and  academe  have  praised 
the  project  and  from  various  surveys  conducted  on  the  impact  of  the  WOI  Inventions  project,  it 
seems  that  it  has  impinged  positively  upon  the  public  mind,  thousands  have  re-evaluated  their 
perception  of  the  so-called  Dark  Ages1  and  the  role  of  Muslim  civilization  In  laying  the  founda¬ 
tions  of  modem  science  and  technology.  The  question  very  frequently  asked  is  why  it  is  that  none 
ol  this  material  is  found  in  the  UK  National  Curriculum? 

The  1001  Inventions  project  has  proved  its  effectiveness  to  stimulate  young  peoples  interest  in  sci 
ence  and  technology*  to  instil  confidence,  and  to  provide  positive  Muslim  role  models  for  evolving 
Muslim  identities,  especially  in  the  West. 

Great  Muslim  men  and  women  of  the  past  -  mathematicians,  astronomers,  chemists,  physicians* 
architects*  engineers,  economists,  sociologists,  artists*  artisans,  and  educators  -  expressed  (heir 
religiosity  through  beneficial  contributions  to  society  and  humanity.  rIhey  did  so  with  open- 
mindedness  and,  in  many  instances*  positively  and  constructively  worked  alongside  non- Muslims. 
I  his  track  record  of  cooperation  over  the  centuries,  although  deeply  rooted  within  early  Muslim 
society,  seems  to  have  been  forgotten.  The  1001  Inventions  project*  indirectly,  is  tapping  into  that 
tradition  by  seeking  to  develop  a  better  understanding  between  peoples  and  cultures. 

Some  terminology  used  here  can  have  a  wide  meaning,  used  in  specific  contexts,  and  should  not 
be  taken  literally.  For  example,  in  this  book  the  word  invention  can  also  mean  innovation,  embrac¬ 
ing  new  discoveries,  concepts,  methods*  devices  and  machines  which  were  hitherto  unknown.  It 
also  includes  items  such  as  chess,  the  waterwheel  and  paper,  which  were  known  before  Mam  but 
brought  to  Europe  by  Muslims. 

li  is  encouraging  to  see  Muslim  heritage  at  the  forefront  of  media  coverage,  documentaries,  arti¬ 
cles*  festivals,  books  and  academic  projects.  In  this  context*  I  would  like  to  take  this  opportunity 
to  express  my  deep  gratitude  to  the  endless  number  of  supporters  of  this  project,  in  particular  to 
those  who  have  joined  the  global  community  of  Muslim  i  Tentage  since  the  launch  of  the  first  edi 
tion.  For  new  readers,  I  wish  them  an  enjoyable  and  stimulating  journey  ot  discovery. 

PHOFESSOK  SAIIM  T  S  AL-HASSAM 

Chief  Editor  &  Chairman  o/FSTt 


Foreword 


Twei.com  e  i  his  ea.sc  t  is  ATI  n  (.1  book  as  a  significant  contribu  i  ion  to  a  wider  understand  ing 
of  science  and  technology  within  Muslim  civilization,  and  of  our  debt  in  modem  societies 
to  this  particular  tradition.  Within  any  particular  culture,  such  as  the  Western  and  Anglo 
centric  tradition,  it  is  all  too  easy  to  forget  or  downplay  the  complex  history  of  the  development 
of  scientific  ideas  and  technological  inventions.  Science  and  technology,  in  some  shape  or  form, 
exists  and  develops  within  all  types  of  societies  and  in  the  context  of  all  shades  of  religious  belief. 
Ultimately,  it  matters  not  exactly  by  whom,  or  exactly  when,  a  particular  discovery  or  invention 
was  made. 

Jhis  book,  however*  is  a  welcome  reminder  that  Muslims  have  made  many  important  and  far 
reaching  contributions  to  the  development  of  our  shared  scientific  knowledge  and  our  technologies, 
[  hope  it  will  he  an  inspiration  to  people  of  both  Muslim  and  other  faiths,  and  indeed  to  those 
with  no  religious  belief,  demonstrating  the  ways  in  which  science  helps  reveal  the  wonders  ol  the 
natural  world,  and  through  which  technology  makes  such  a  i  ontribulion  to  the  ways  in  which  we 
can  work  together  with  each  other, 

SrU  KOI. AM)  JACKSON 

Chief  Executive,  Vic  British  Association  for  tki/  Advancement  of  Science 
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Introduction 


Tjil  DLVtiLOPMFNT  of  this  book  tells  an  interesting  story.  In  1975,  Lord  BV  Bowden, 

I  he  Principal  at  the  time  of  the  University  of  Manchester  Institute  ol  Science  and  Technology 
{ U M  1ST),  became  fascinated  by  the  manner  in  which  the  Muslim?:  managed  a  domain  that 
stretched  f  rom  China  across  to,  and  including,  Spain  for  so  many  centuries,  Of  particular  interest 
was  how  they  introduced  the  concept  of  indexation’  in  combating  inflation,  which  was  rampant  in 
the  Homan  Empire.  1  le  announced  in  the  House  of  I  ords  that  in  order  to  guide  the  l  K’s  economy, 
then  riddled  with  inflation,  we  should  learn  from  the  Muslims’  experience  and  consider  the 
economic  principles  laid  down  some  one  thousand  lour  hundred  years  ago  in  the  Quran. 

He  set  up  an  Institute  for  the  History  of  Muslim  Science,  Technology  and  Commerce,  recruiting 
myself  and  a  few  professors  from  UMIS  l  and  the  Victoria  University  of  Manchester,  and  we  were 
augmented  by  dignitaries.  Although  this  initiative  did  not  thrive  for  long,  it  gave  me  the  opportunity 
to  encounter  historians  and  scholars  outside  my  engineering  discipline  and,  more  significantly, 
it  revealed  to  me  the  frightening  level  of  their  ignorance  of  the  traditions  and  beliefs  o!  other 
cultures.  Lord  Bowden  subsequently  passed  away  in  1989,  and  with  him  went  that  Institute. 

It  was  not  until  1993  when  Professor  Donald  Cardwell,  Head  of  the  Deportment  of  History  of 
Science  and  Technology,  and  the  Founder  of  the  Museum  of  Science  and  Technology  in  Manchester, 
presented  me  with  a  challenge.  Much  in  the  spirit  ul  l  ord  Bowden  he  said:  'Salim,  [my  first  name] 
you  should  by  now  knowr  there  are  a  thousand  years  missing  from  the  history  ol  engineering,  a 
period  we  call  the  Dark  Ages.  Most  of  the  missing  knowledge  is  contained  in  Arabic  manuscripts 
filling  the  cellars  of  many  famous  libraries-  You  are  a  distinguished  Professor  of  Engineering  al 
a  prestigious  university  and  you  know  the  Arabic  language.  Therefore,  you  are  besl  suited  to  do 
something  about  filling  this  gap’ 

lhai  wake-up  cal!  propelled  me  to  follow  a  line  of  inquiry’  that  eventually  changed  my  life.  That 
was  when  the  story  of  this  book  began. 

Before  taking  this  challenge,  how  ever,  I  Looked  up  various  books  and  journal  papers  and  consulted 
numerous  friends.  Book  after  book,  journal  after  journal,  all  pointed  to  this  incredible  gap.  lake, 
tor  instance,  this  U  pical  popular  book  at  the  time-  i  he  People  IV/m  Moth'  lecluiokigy  From  Earliest 
l  imes  to  Preterit  Dm  by  Anthony  Feldman  and  Peter  Ford,  published  by  Aldus  Books  I  Ul  m  London 
1979.  The  authors  explain  that  the  book  gives,  m  chronological  order,  humanity's  scientific  and 
technological  progress  from  invention  of  movable  type  to  the  discovery  ot  penicillin.  Fhe  names 
of  the  great  inventors,  to  whom  they  devote  short  chapters,  follow  in  chronological  order  like  this: 
Empedocles  (t. 490-430  BCE),  Democritus  (9611-370  BCE).  Hippocrates  (460-377  BCD,  Aristotle 
(383-122  BCE),  Archimedes  (287-212  BCE).  Johannes  Gutenberg  (1400-1468  CFJ  followed  by 
others  like  1  )a  Vinci,  etc. 

The  remarkable  jump  of  one  thousand  six  hundred  years  from  the  lime  of  Archimedes  to  Johannes 
Gutenberg,  was  amazing  but  troubling.  Further  reading  of  other  books  revealed  that  the  whole 
period,  450-1492  CE,  is  in  tact  passed  over  as  'I he  Dark  Ages'  It  is  altogether  ignored  as  far  as 
science  and  civilization  are  concerned,  termed  variously  as  'a  middle  age',  an  intermediary  period,  a 
uniform  bloc.  Vulgar  centuries1  and.  most  disconcerting  of  all,  obscure  time.'  Some  books  include 


,!  ]>it  iiioi't,'  on  the  Romans,  bul  still  leap  over  one  thousand  years.  More  disquieting  were  the  gaps 
in  school  textbooks  and  other  sources  of  learning,  which  form  the  views  and  perceptions  of  pupils 
on  other  cultures  aside  from  their  own. 

Later  that  same  year,  on  the  27  October  1993,  I  attended  an  inspiring  lecture  by  IIIU3  Prince 
Charles  at  the  Sheldonian  1  heat  re,  Oxford,  entitled  Islam  and  the  West.  Addressing  a  galaxy  of 
eminent  scholars  in  one  of  the  strongholds  of  Orientalism,  his  speech  was  received  like  hre  in  dry 
woods.  '1  he  eye -opening  extract  below  reinforced  my  finding?: 

Ij  there  is  ninth  misunderstanding  in  the  West  about  the  nutate  of  Islam,  there  is  also 
much  ignorance  about  the  debt  our  own  culture  and  civilization  cimt  to  the  islantic  world, 
it  is  a  failure,  which  stems,  !  think ,  from  the  straight -jacket  oj  history,  which  we.  have 
inherited.  The  medieval  Islamic  world,  from  central  Asia  to  the  shores  of  the  Atlantic , 
wtfsu  world  where  scholars  and  men  of  learning  flourished.  But  bemuse  we  have  fended 
to  see  Islam  us  the  enemy  of  the  West,  as  an  alien  culture,  society,  and  system  of  belief 
we  have  tended  to  ignore  or  erase  its  great  relevance  to  our  own  history. 

All  students  are  trained  to  think  critically;  yet  when  faced  with  the  darkness  of  ten  centuries  in 

Europe,  they  are  told  things  appeared,  as  if  by  miracle,  all  at  once  during  the  Renaissance,  I  his 
defies  logic.  Things,  such  as  discoveries,  inventions  and  further  developments  that  alter  the  course 
of  humanity,  as  any  scientist  knows,  do  not  appear  by  chance!  Continuity  is  fundamental,  especially 
in  the  birth  and  rise  of  the  sciences;  it  is  almost  so  in  every  other  field  of  study. 

A  couple  of  years  later  and  just  before  passing  away.  Professor  Cardwell  arranged  foi  me  to  give  a 

presentation  at  the  esteemed  Literary  and  Philosophical  Society,  entitled  the  Muslim  Contribution 
to  Science  and  Technology.  The  amount  of  amazement  and  surprise  expressed  by  the  audience, 
on  the  little  I  had  to  say.  reinforced  the  statement  of  Prince  Charles,  from  then  on,  whenever  I 
lectured  on  the  topic  i  fell  like  a  one-eyed  man  amongst  the  blind  Of  special  excitement  was  the 
fascination  of  young  people  in  the  subject  of  knowing  where  our  present  civilization  came  from. 

T  he  ambition  to  write  a  book  on  the  subject  was  pushed  aside  by  the  reality  of  being  a  Professor 
of  Mechanical  Engineering,  in  a  university  world  invaded  by  market  forces  with  all  the  pressures 
of  lecturing,  researching,  publishing,  fund  raising,  administration,  and  running  two  consulting 
companies.  The  practical  solution  was  to  hire  historians  ami  initiate  undergraduate  projects  on 
the  virtual  reconstruction  of  ancient  machines.  This  together  with  the  support  ol  like-minded 
academics  and  professionals,  saw  the  emergence  of  the  Foundation  for  Science,  Technology 
and  Civilisation.  T  he  would  be  book  i nslead  began  to  take  shape  in  the  form  oi  a  website,  www, 
Muslim  Heritage.uirn,  which  attracted  excellent  peer  reviewed  papers  from  renowned  writers  and 
researchers. 

Wry  quickly,  line  website  became  the  first  destination  and  source  of  information  for  many 
institutions  of  learning,  schools,  media  groups  and  young  people  from  all  over  the  English  speaking 
world.  Ti.  now  attracts  more  than  50,000  daily  page  views. 

The  subject  of  Muslim  contributions  lo  science  and  civilization  attracted  much  popular  interest 
immediately  after  the  (now  known  as)  9/U  attack  ( 1 1  September  2001 )  on  the  World  Trade  Center 
twin  towers.  What  was  amazing  was  a  daring  speech  given,  two  weeks  later,  by  one  of  the  most 
famous  businesswomen  and  historians  at  the  time,  Ms  Carle-ton  Fiorina,  Chief  Executive  Officer 
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of  Hewlett-Packard  Corporation.  At  a  meeting  of  all  the  corporation’s  worldwide  managers,  on  26 
September  2001,  Ms  Fiorina  announced: 

jkere  ms  once  a  civilization  that  was  the  greatest  m  the  world,  it  was  able  to  create  a 
continental  superstate  that  stretched  from  ocean  to  ocean  and  from  northern  dimes  to 
tropics  and  deserts.  Within  tts  dominion  lived  hundreds  of  millions  of  people,  of  different 
creeds  and  ethnic  origins. 

One  of  its  languages  became  the  universal  language  of  much  of  the  world,  the  bridge 
between  the  peoples  of  a  hundred  lands  Its  armies  were  mode  up  of  people  of  many 
nationalities,  and  its  military  protection  allowed  a  degree  of  peace  and  prosperity  that 
had  never  been  known.  The  reach  of  this  civilization's  commerce  extended  from  Lathi 
America  to  C  hina*  and  everywhere  in  between. 

And  this  civilization  was  driven  more  than  anything,  by  invention.  Its  architects  designed 
buildings  that  defied  gravity.  Its  mathematicians  created  the  algebra  and  algorithms 
that  would  enable  the  building  of  computers,  and  the  creation  of  encryption.  Its  doctors 
examined  the  human  body,  and  found  new  cures  for  disease  Its  astronomers  looked 
info  the  heavens ,  named  the  stars ,  and  paved  the  way  far  space  travel  and  exploration. 

Its  writers  created  thousands  of  stork |  j  Stories  of  courage,  romance  and  magic.  Its  poets 
wrote  of  love,  wfien  others  before  them  were  too  steeped  in  fear  to  think  of  such  things 

When  other  nations  were  afraid  of  ideas,  this  civilization  thrived  on  them,  and  kept 


them  alive. 

when  tensors  threatened  It t  wipeout  knowledge  from  past  civilizations,  this  civilization 
kept  the  knowledge  alive,  and  passed  it  on  to  others. 

While  modem  Western  civilization  shares  many  oj  these  traits,  the  civilization  1  m 
talking  about  was  the  hlamil  world  from  the  year  800  to  1600,  which  included  the 
Oi tomtit;  Empire  ami  the  courts  of  Baghdad,  Damascus  amt  Cairo,  and  enlightened 
rulers  like  Sulayman  the  Magnificent , 


Although  we  are  often  unaware  of  our  indebtedness  to  this  other  civilization,  its  gifts  are 
very  much  a  part  of  our  heritage.  The  technology  industry  would  not  exist  without  the 
contributions  of  Arab  mathematicians. 


When  I  gave  3  presentation  in  the  city  of  Watford  a  few  years  ago,  the  chief  guest  l  ady  Mayoress 
expressed  dismay  a!  why  the  Muslims  do  not  use  this  language,  referring  to  our  common  heritage 
in  science  and  technology  for  dialogue,  instead  ofthe  language  of  religions  and  political  differences 
and  why  is  it  that  we  do  not  find  this  in  the  National  Educational  Curriculum? 


A  number  of  colleagues  well  established  in  the  subject,  began  a  lecturing  campaign  m  Britain, 
Europe  and  abroad.  A  large  number  of  people  from  all  walks  of  fife  derived  pleasure  and  inspiration 
from  this  knowledge.  Presentations  to  the  younger  generation,  especially  the  ones  l  gave  to  t  le 
Youth  NGOs  at  the  European  Parliament  in  Brussels,  sparked  enormous  interest  in  science  and 
technology,  and  especially  in  the  lives  of  Muslim  pioneers  in  chemistry,  physics,  medicine,  biology, 
algebra,  engineering,  architecture,  art,  agriculture  and  in  numerous  manufacturing  industries  who 
have  impacted  so  positively  on  our  modern  civilization. 


Ini  rod ui  him 


Young  Muslims,  however,  find  in  such  knowledge  a  new  identity,  allowing  them  to  be  European 
whilst  at  the  same  time  Muslims,  They  find  exciting  role  models,  male  and  female,  for  innovation 
and  invention,  and  begin  to  recognize  that  these  pioneers,  unlike  many  today,  had  expressed  their 
religious  commitment  and  faith  through  deeds  useful  to  society,  be  it  Muslim  or  non-Muslim, 
and  that  ineptness,  looking  inwards  and  reliance  on  governments  to  develop  society  was  not  their 
tradition. 

Good  TV  series  began  to  emerge,  like  the  most  fascinating  one  presented  b>  Adam  Hart -Davis 
(BBC2),  f  I  is  VVftuf  //it-  Ancients  Uhl  for  Us,  devoted  a  whole  episode  to  What  the  Islamic  World  Did 
for  Us,  showing  reconstructed  machines,  devices  and  products.  Other  shows  followed,  revealing 
the  scientific  impact  of  Muslim  Spain  on  the  rest  of  Europe,  this  is  an  encouraging  movement, 
hut  negative  public  perceptions  of  Muslim  civilization  and  tradition  are  likely  to  remain  as  long  as 
there  is  no  available  popular  digest  or  school  lest  on  the  subject  to  fill  this  void. 

At  a  time  when  greater  cultural  understanding  is  paramount,  it  became  imperative  to  take  the 
resounding  success  «>l  the  website  to  a  new  dimension,  ibis  evolved  into  an  interactive,  educa¬ 
tional,  non  political  and  non  religious  touring  exhibition  on  the  theme  ol  Muslim  contributions 
to  civilization.  Entitled  lOQt  Invent  ions:  Discover  the  Muslim  Heritage  in  our  World,  this  enjoys  the 
benefit  of  being  accompanied  by  this  book,  a  teachers  pack,  posters  and  a  brand  new  dedicated 
website.  Ibis  book  is  thus  one  of  the  much  laboured -over  fniiis  of  the  100 1  inventions  project.  Sts 
painstaking  completion  is  an  achievement  of  no  single  individual,  but  of  all  those  mentioned  on 
the  contributors,  acknowledgements  and  sponsors  pages. 

Jhis  book  identifies,  in  ail  enjoyable,  easy  to- read  format,  aspects  ol  our  modern  lives  that  are 
linked  with  inventions  by  Muslims  or  were  inspired  by  Islam,  Ihe  book  is  divided  into  seven 
chapters  which  mirror  the  seven  zones  of  the  1001  /ni'fKfions  exhibition:  home,  school,  hospital, 
market,  town,  world  and  universe.  Each  zone  represents  a  sphere  of  our  lives  that  has  benefited 
from  Muslim  inventions. 

Amongst  the  main  objectives  we  hope  to  fulfil  are  to: 

*  Raise  awareness  ol  the  thousand  years  (7*-  17th  century)  of  Muslim  heritage. 

*  Generate  understanding  and  appreciation  of  Muslim  contributions  towards  the  development  ol 
contemporary  science  and  technology  worldwide, 

*  Inspire  young  people  from  both  Muslim  and  non- Muslim  backgrounds  to  find  career  role 
models  in  science  and  engineering. 

■  Promote  the  concept  of  scientific  and  technological  innovation  as  a  positive  and  constructive 
channel  of  personal  expression  of  beliefs,  as  an  alternative  to  religious  isolationism  and 
extremism. 

*  Bridge  themes  in  the  history  of  science,  industry  and  arts  with  contemporary  developments. 

Wr  very  much  hope  that  w  ith  the  assistance  oJ  the  readers  we  can  achieve  some,  if  not  all,  of  these 
noble  objectives. 

PRO!7 E5SC R  SALIM  T  S  Al.-HASSANI 

Chief  Editor  &  Chairman  of  FSTC 
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01  HOME 


'He  is  happiest, 
be  he  King  or 
peasant,  who 
finds  peace  in 
his  home/ 

Johann  von  Goethe 


V 

f  x  wr 

Your  home  is  your  private  domain,  where  you  can  be  who  you  want  to  be  where 
the  big  world  stops  at  the  front  door.  Your  home  represents  who  you  are,  it 
speaks  your  language.  In  the  kitchen,  maybe  a  favourite  coffee  pot  sits  by  the 
kettle,  under  a  dock  that's  beside  a  holiday  photo  taken  from  Iasi  year  s  break, 
Fragrant  smelis  of  tine  soap  and  perfume  waft  out  of  the  bathroom  while  music 
floats  up  the  stairs  with  its  luxurious  piled  carpet, 

Read  on  and  you  91  be  intr  gued  to  discover  that  the  items  mentioned  originated 
or  were  developed  over  a  m jllennium  ago  by  industrious  Muslims  who  sought  to 
provide  greater  comforts  in  their  world, 

The  humble  roots  of  your  trusted  camera  were  in  a  dark  room  in  10  century 
Egypt,  and  if  you're  late,  hurriedly  looking  at  your  watch,  think  about  the 
seven-i  etre  high  docks  designed  in  13  "-century  Turkey  with  state-of-the-art 
engineering  technology.  A  man  with  the  nickname  of  Blackbird'  came  from  8 
-century  Baghdad  to  Muslim  Spam  bringing  the  etiquette  of  three  course  meals 
and  seasonal  clothes,  while  chemists  developed  perfumes  and  chess  went  from 
being  a  war  game  to  household  entertainment. 


On  the  Coffee  Trail 


-i  million  cups  or  coffee  are d run k  wi >rl d w i de everyday; "1  hai s 

Ax  enough  to  fill  nearly  three  hundred  Olympic-sized  swimming  pools 
I  *\w/  everyday,  and  if  you  don’t  have  a  jar  of  coffee  in  your  kitchen,  you're 
probably  in  a  minority  Coffee  is  a  global  industry  and  is  the  second  largest 
commodity- based  product;  only  oil  beats  it. 


‘Coffee  makes 
us  severe,  and 
grave,  and 
philosophical.' 

Jonathan  Swift 


Left  to  righs:  A  goat  herd 
in  Ethiopia  where  coffee 
was  [’tkj  discovered: 
LJoydi  Coffee  House. 


More:  than  twelve  hundred  years  ago 
hardworking  people  fought  to  sla>  awake 
without  this  stimulant,  unlit  a  herd  of  curious 
goats  and  their  watchful  master,  an  Arab 
named  Khalid,  discovered  this  simple,  life 
changing  substance.  As  his  goals  grazed  on 
ihe  Ethiopian  slopes,  he  noticed  they  became 
lively  and  excited  after  eating  a  particular 
berry  Instead  of  just  eating  ihe  berries  they 
were  taken  and  boiled  to  create  at-qahym. 

Sufis  in  Yemen  drank  al-qahwa  for  the  same 
reasons  we  do  today,  to  stay  awake.  They 
could  nowr  concentrate  during  late  night  Thikr 
(prayers  in  the  remembrance  o!  Allah).  It 
spread  to  the  rest  of  the  Muslim  world  through 
travellers,  pilgrims  and  traders,  reaching  Mec¬ 
ca  and  Turkey  in  the  late  15"  century  and  Cai¬ 
ro  in  Ihe  lbth  century  as  a  popular  beverage. 


Vie  first  cot  ft-'  house  in  Europe 
appeared  in  Venice  in  1645,  after 
i.i  t fee  came  to  Europe  through 
trade  with  North  Africa  and 
v  Egypt,  The  Lloyds  Coffee  House 
in  London  (below),  established 
in  the  kite  IT'  century,  was  a 
meeting  place  for  merchants  and 
ship-owners ,  Coffee  houses  became 
fo  re  rum  lets  of  t  odt  i)  s  pu  bs.  They 
were  the  places  where  the  public 
discussed  political  affairs  and  also 
gave  rise  to  the  liberal  movement. 


It  was  a  lurk  named  Pasqua  Rosec,  a  merchant 
in  1650  Ol,  who  first  brought  coffee  into  the 
UK,  selling  it  in  a  cofTet  house  in  George- 
yaid,  lombard  Street,  J  ondon.  tight  years 
later  another  cafe  called  'Sultaness  Head1  was 
opened  in  CornhilL  Lloyds  of  London,  today 
a  famous  insurance  company,  was  originally 
a  coffee  shop  called  ‘Ldward  I  Soyds  Coffee 
House.  Hy  171MJ,  there  were  about  five  hundred 
cotfee  houses  in  London,  and  nearly  three 
thousand  in  the  whole  of  England.  They  were 
known  as  ‘penny  universities'  because  you 
could  listen  and  talk  with  the  great  minds  of 
the  day  for  the  price  of  a  coffee,  a  penny,  which 
was  then  1/2W1  of  a  pound. 

The  consumption  of  coffee  in  Europe  was 
largely  based  on  the  traditional  Muslim 
preparation  of  the  drink.  This  entailed  boiling 
the  mixture  of  coffee  pow  der,  sugar  and  water 
together,  which  left  a  cot  fee  residue  in  the  cup 


because  it  was  not  filtered.  However,  in  1683 
a  new  way  of  preparing  and  drinking  coffee 
was  discovered,  and  it  became  a  coffee  house 
favourite. 

Cappuccino  coffee  was  inspired  by  a  certain 
Marco  dAviano,  a  priest  from  the  Capuchin 
monastic  order,  who  was  fighting  again  si  the 
Turks  besieging  V  ienna  in  1683.  f  ollowing 
the  retreat  of  the  Turks,  the  Viennese  made 
coffee  from  abandoned  hacks  ol  Turkish  coflee. 
Finding  it  too  strong  for  their  taste,  they  mixed 
it  with  cream  and  honey.  This  made  the  colot ir 
of  coffee  turn  brown,  resembling  the  colour 
of  the  Capuchins'  robes.  The  Viennese  then 
named  it  cappuccino  in  honour  of  the  Marco 
I LA  via  nos  order  and  since  then  cappuccino 
has  been  drunk  for  its  enjoyable,  smooth  taste. 


Iti'h  ct  ntury  manuscrtH  showing  a 
coffer  fipust  With  men  drinking  coffee. 


‘Coffee  is  the 
common  man's 
gold,  and  like 
gold  it  brings 
to  every  person 
the  feeling 
of  luxury  and 
nobility.' 

Sheikh  LAbd-al- 
Kadir  who  wrote 
the  earliest  known 
history  of  coffee 
manuscript  in  1588 


*  *  * 
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From  left  to  right:  The 
evolution  ef  recording  time 
lYom  sundials,  depysdras., 
iv  a  ter  docks,  weight  driven 
grandfather  docks  to  today's 
digital  docks. 


Clocks 


What  h  v  k  r  vs  h  do,  wish,  hope,  dream  or  fear,  time  will  always  go 
on,  with  or  without  us.  Whether  it  is  at)  examination  we  dread 
taking,  an  important  interview  or  a  birthday,  there  will  be  a  time 


when  it  begins  and  ends. 

From  the  first  sundial,  people  Have  wanted  to 
record  time.  Now  we  can  have  silent,  digital 
timepieces  sis  well  as  the  tick-tock  of  modern 
clocks.  Their  ancestors  were  the  drip-drop 
of  I  he  clepsydra  and  ol  water  clocks.  The 
clepsydra,  a  simple  vase  marked  with  divisions 
(hal  measured  wafer  (lowing  out  of  a  small 
spout  near  the  base,  was  used  in  Egypt  before 
1500  BCE, 

Another  ancient  water  timing  device  is  from 
India,  and  is  called  ghatikti-yantra.  It  consists 
of  a  small,  hemispherical  bowl  (made  of 
copper  or  a  coconut)  with  a  small  hole  in 
ils  basL-.  Moated  in  a  larger  pot  of  water,  the 
bowl  would  gradually  fill  and  sink.  When  it 
reached  the  bottom,  an  audible  thud  alerted 


the  timekeeper  who  would  raise  it  up  to  start 
the  process  again.  I  his  became  very  popular 
in  Buddhist  and  Hindu  temples,  and  later  was 
very  widely  use*.!  in  Indian  Muslim  mosques. 

Our  story  begins  with  1 3"' -century  water 
clocks  and  an  ingenious  man  called  al-|azari 
from  Diyarbakir  in  South  Hast  Turkey.  He 
was  a  pious  Muslim  and  a  highly  skilled 
engineer  who  gave  birth  to  l he  concept  of 
automatic  machines,  I  fe  was  inspired  by  the 
history  of  machines  and  the  technology  ol  his 
predecessors,  particularly  the  Ancient  Greek 
and  Indian  scientific  inventions. 

By  1206,  aJ-Jazari  had  made  numerous  docks 
of  all  shapes  and  5i7.es  while  he  was  working 


Controlled  Sinking 
of  Perforated  Bowl 

w 

An  Indian  ghati  -  as  the  bowl  lil : 
with  water  it  sinks  to  the  bottom 
the  tank  after  a  pro  set  time  inter* 
depending  on  the  weight  and  si ze 
I  he  bowl  and  size  of  the  hoie.  As 
hilts  the  bottom,  it  makes  a  thud  ai 
alerts  the  timekeeper  who  lifts  it  1 
start  the  process  again. 


Like  others  in  his  day,  al  jazari 
heeded  the  Arab  proverb:  ’ Time  is 
like  a  sword,  unless  you  cut  with  it, 
it  will  cut  you ! 

for  tin’  1  rtuq  kings  of  1  Jiyarbafcir,  'I  lit  then 
king,  Nasir  al-Din,  son  of  the  great  Saladin, 
said  to  hi m t  'You  have  made  peerless  devices, 
and  through  strength  have  brought  them  forth 
as  works;  so  do  not  lose  what  you  have  wearied 
yourself  with  and  have  plainly  const  meted, 

I  wish  you  Eo  compose  lor  me  n  book  which 
assembles  what  yon  have  created  separately, 
and  brings  together  a  selection  of  individual 
items  ami  pictures.1 

The  outcome  of  this  royal  urging  was  an 
ou tsl a ik! i ng  btKik  on  engi neeri ng  ca lied  the 
Book  of  Knowledge  of  Ingenious  AJit/junit  at 
Devices.  I  his  book  became  an  in  vain  able 
resource  for  people  of  different  engineering 
bat  kg  rounds,  as  it  described  fifty  mechanical 
devices  in  six  categories,  including  water 
clocks. 


Inst  as  we  need  time  today  to  structure  our 
lives,  so  did  Muslims  over  sev  en  hundred 
years  ago,  and  aMazari  was  keeping  to  a  long 
Muslim  tradition  of  clock- making.  I  hey  knew 
that  time  could  not  be  stopped,  thal  we  are 
always  losing  it,  and  that  it  was  important  to 
know  the  tune  so  it  could  be  used  well  through 
doing  good  deeds.  Muslims  also  needed  to 
know  when  to  pray  at  the  right  times  each  day. 
Mosques  hail  Eo  know  the  time  so  they  could 
announce  the  call  to  prayer  Important  annual 
events,  like  when  to  fast  in  Ramadan,  celebrate 
‘Eid'or  go  on  pilgrimage  to  Mecca  also  had  to 
he  anticipated. 

This  inspiration  meant  that  the  peerless 
devices'  to  which  Salad  in's  son  referred 
included  the  klephant  Clock.  As  well  ees 
telling  the  time,  this  grand  clock  was  a  symbol 
of  status,  grandeur  and  wealth,  while  also 
incorporating  the  hirst  robotics  with  moving, 
lime -telling  figures, 


Behrw  kit;  ITir  remaining  Frnnt  wall  from  ?,  water  clock 
Ekni  In  Lima  nuuinan  (the  first  Iii£  Hen)  built  circa 
E  35E)  l  r  in  Fra,  MnrneLi). 


'1  (Allah)  swear 
by  the  time, 
surely  man  is 
in  loss,  save 
those  who 
believe  and  do 
good  works 
and  (join 
together)  in 
the  mutual 
teaching  of 
Truth,  and  of 
Patience  and 
Endurance/ 

Quran  (1(B) 


The  Elephant  Clock 

About  eight  hundred  years  ago,  al-Ja^ari  built  this  elaborate 
dock  in  order  to  celebrate  the  diversity  of  mankind  arid  the 
universal  nature  of  Islam.  At  this  time,  the  Muslim  world  spread 
from  Spain  to  Central  Asia.  5or  to  reflect  this  scope.  al-Jn/an 
used  Greek  (Archimedes)  water  principles  combined  with 
an  Indian  water  timing  device  (gbafr),  an  Indian  elephant,  an 
Egyptian  phoenix,  Arabian  figures,  a  Persian  carpet  and  Chinese 
dragons.  I  he  figure  on  the  top  of  the  castle  Is  thought  to  be 
Salad  in  included  as  a  sign  of  respect  to  the  great  leader.  T  be 
features  a  I  so  symbolized  countries  and  trade,  and  each  animal 
had  a  myth  associated  with  it.  the  elephant  was  a  symbol  of 
royalty,  the  phoenix  of  rebirth  and  life,  and  the  dragon  of  power 
and  impregnability. 

As  well  as  celebrating  the  diversity  of  his  world,  he  also 
wanted  to  develop  machines  with  a  better  design  and  greater 
output  than  dis  predecessors.  So  although  the  dock  was  awe¬ 
inspiring  to  look  at,  its  hrilliance  was  really  seen  in  adapting  the 
perforated  water  bowl  (Archimedian/lndian  ghali),  so  that  it 
oscillated  about  its  rim  rather  than  sinking  vertically,  This  was 
central  to  the  whole  time-piece, 

The  bowl  had  a  hole  in  it  and  floated  in  a  water  tank  inside  the 
elephant's  belly.  Gradually,  it  tilled  with  water,  slowly  sank  and 
tilted  simultaneously,  pulling  three  ropes  attached  to  it  The 
three  ropes  then  set  off  mechanisms  that  controlled  thirty  balls 
that  were  released  individually,  the  action  of  the  dragons,  and 
the  rotating  scribe. 

The  ingenuity  of  abiazari  was  in  the  precision  with,  which  he 
measured  the  hole  in  the  oscillating  bowl:  it  took  exactly  half  an 
hour  for  the  bowl  to  fill,  sink  and  begin  again. 

When  the  bowl  sank  it  caused  a  flute  noise,  like  a  bird's  song, 
and  the  phoenix  would  spin,  fhe  released  ball  wouid  make  the 
dial  beHnd  Satadin  turn,  and  5  a  lad  in  would  move  from  side  tp 
side,  'deciding'  which  la  Icon  would  release  which  balJ.  The  ball 
then  dropped  Into  the  dragon's  mouth  and  it  bent  down  placing 
the  ball  into  the  vase  behind  the  Mahout,  the  elephant  rider. 
That  made  him  move  his  arms  and  a  cymbal  sounded  as  the 
ball  went  into  the  vase.  The  circles  on  the  dial  behind  the  top 
of  Salad  in's  figure  told  the  time,  as  they  filled  half  by -ha  If  as 
each  half- hour  passed,  This  sophisticated  series  of  actions  and 
reactions  continued  every  half-hour  throughout  the  day. 

The  dock  would  be  'reset'  twice  a  day,  at  sunrise  and  sunset. 

I  his  meant  restoring  the  thirty  metal  balls  to  their  original 

position  and  maintaining  the  water  level,  as  the  rate  of  flow 

changed  daily  because  the  span  of  an  'hour'  varied  in  length 

.  .  from  day  to  day  as  periods  of  darkness  and  daylight  altered. 

AHarans  lJ  -tfnhtry  manuscript  l*** 

showing  i  hi-  Elephant  Cluck, 


The  Workings  of  the  Elephant  Clock 


Phccnil 

Spin*  at  every  Kail  hour 
arcomparaed  by  the 
sonp.  ol  the  phoenix 


Cjstlt 

Ihrs  houses  3C  ba  lls 
that  triggf-r  ths 
sequences  of  Events. 


that  - - . 

This  is  the  clocl.  Face  Thai  tells 
the  nu  mber  of  hours  piJSl 


Saladin  the  Mj^ntFiCenl _ 

Moves  his  arms  to  reveal  a  Falcon. 


Fakcii 


Scribe 

Acting  as  the  miruce 
ha^d,  the  Sonbe 
rotates  dciing  even 
haFF  an  h.oyj  bnic*E 

resetting  to  ils  initial 
position 


Tiinmg 

Mechatiksrrt 

Situated  inSida 
the  elephant 
the  perforated 
howl  gever  ns 
the  tir-irg  and 
worting?,  of 
lh«  clock 


A  Lkull  Ttleasetl  in  the  tasllc 
travel  snto  the  back  of  the 
falcarfs  head  ard  out  u*  1(5 


Chinese  Dragon  - 

Ciskhes  the  bal  Iran  tin.- 
lalcnn  and  descends, 
towards  the  Indian  elephant. 


Mahout  _ 

Woves  h|5  Ejr  ms 

when  the  ball 
U* *s  iron  tki 

dragon  inio  the 
vasE.  This  !asi 
movement 
signifies  the 
end  qI  the 
sequence 
cfevenls. 


A  mod  era  over-sized,  recast  r  o<  ban  of  the  Elephant  Clock  is  in  the 
3 bn  Battuta  Mali  the  Wui  ldfs  argest  themed  --mopping  mall.  m  Dubai 

It  is: 

*  7  metres  high  (almost  3  times  the  original  size] 

*  1  7  metres  wide 

*  4.5  met  ms  long  er 
■  7.5  tonnes 

it  uses  Greek  (Archimedes)  water  pr-noples  combined  with  an 
Indian  wa ter  timing  device  (ghofr)r  an  Indian  elephant,  an  Egyptian 
phoenix,  Arabian  figures,  a  Persian  carpet  and  Chinese  dragons,  to 
celebrate  the  diversity  of  the  world 


Chess 


S  T  !■  a  m  risks  FROM  i  HK  h o  r  p o o l s  t> f  B n dap es  t  city  s  o u ( d oor 

baths,  hanging  above  gathering  crowds  as  they  crouch  low  over  marble 
chessboards.  In  China,  chessboards  are  laid  out  in  the  parks J  as  they  are 
in  Central  Park,  New  York.  Chess  is  a  game  of  mental  combat  played  on  sixty- 
four  squares  with  thirty- two  pieces  by  most  nationalities.  Despite  its  size  and 
unassuming  appearance,  the  number  of  possible  games  that  can  be  played  far 
exceeds  the  number  of  atoms  in  the  universe. 


frfirn  It' ft  to  A  Muslim 
and  Chilian  playing  chirs* 
in  ii  [frit,  irs>m  Kiil^  Alfonso 
X‘s  Libros  did  Ajedrez,  1 3 -1' 
century;  two  modern  day 
chess  players;  chess,  players 
taken  from  a  Persian  treat  i^c 
on  chess  m  the  sccontl  half 
of  the  16‘  century. 


She  stories,  figures  and  individuals 
surrounding  chess  give  it  a  mysterious 
dimension  and  its  definite  origins  remain 
unknown.  It  came  from  either  India  or  Persia. 
In  the  14"  century,  I  bn  Khaldun  connects 
dress  to  an  Indian  named  Sassa  ibn  Uabir,  an 
eminent  man  of  wisdom. 

i  here  was  an  ancient  Indian  game  called 
Cfrdtaningti,  which  means  'having  four  limbs' 
probably  referring  to  the  four  branches  of  the 
Indian  army  of  elephants,  horsemen,  chariots 
ant!  infantry.  Chatumnga  wasn’t  exactly  chess 
but  a  precursoi  to  the  chess  of  today. 

A  1 4,h  century  Persian  manuscript  describes 
how  an  Indian  ambassador  brought  chess  to 
the  Persian  court,  from  where  it  was  taken  to 
Europe  by  Arabs  going  to  medieval  Spain, 

Before  it  reached  Europe,  the  Persians 
modified  the  game  into  using  it  in 


their  war  games.  Arabs  came  into  contact 
with  chess,  or  SiuUratij  as  it  was  then  called,  in 
Persia  and  it  was  absorbed  into  their  culture. 

At  that  time,  the  playing  pieces  were  Shah 
as  king;  Firzan  was  a  general,  and  became  a 
queen  in  modern  limes;  Fil  was  an  elephant 
that  became  the  bishop;  Faros  was  the  horse; 
jRiAfr  was  a  chariot  that  is  now  the  castle  or 
rook;  and  tkmiaq  is  the  loot  soldier  or  pawn. 

It  was  very  popular  with  the  public  as  well  as 
the  nobles  and  the  Abbas  id  caliphs  particu¬ 
larly  loved  it.  Tiie  great  masters,  though,  were 
al-Suli,  al  Ra/i,  a  I  Aadaiti  and  Ibn  al  Nadim, 
Russian  grandmaster  Yuri  Averbak  played  an 
astonishing  nunc  in  one  ol  his  champion  ship 
games,  which  he  won,  Many  thought  this  to  be 
an  ingenious  new  idea  but  it  was  actually  de¬ 
vised  well  over  a  thousand  years  ago  by  al  Suli. 
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Early  W'-century  chess  Mbit  ininuiure  from  Abu  Bakr  al-Suli’s.  Kempt’ k'n's  Iron  Muslim  'neW  { 3  769}  had  a  ihcvsmaster  inside  (he 

■VJr^jjidud?  Kitub  ui-Siurtrutij,  The  Arabk.  sjysl  be  black  is  winning  and  cabinet,  who  played  .skilfully  and  beat  other  master  players  of  the  day. 

i\  s*  his  mm  t«>  {Hay1,  so  we're  not  sure  whether  (his  is  a  game  ihrough 
cDm’spntidence  nr  an  instruction  manual  t>l  how  to  play.. 


Arab  'grand  masters’  wrote  copiously  on  chess,  about  its  laws  and 
strategies,  and  these  spread  all  over  the  Muslim  world.  There  were 
books  cm  chess  history,  openings,  endings  ant!  problems,  fiwA 
of  the  Examples  of  Warfare  in  the  Game  of  <  'hcss,  w  riueii  around 
1 370,  introduced  tor  the  first  time  the  chess  game 1  Blind  Abbess 
and  Her  Nuns’ 

'the  whirlwind  Z try ab*  a  great  musician  and  trendsetter,  brought 
chess,  as  it  was  now  called,  to  Andalusia  in  the  early  9V‘  century. 
The  word  ‘Checkmate  is  Persian  in  origin  and  a  corruption  of 
.S'/friJruml,  meaning  ‘the  King  is  liejctrted. 

From  Andalusia,  the  game  spread  among  the  Christian  Spanish 
and  the  Mo/a  rah  s,  and  reached  northern  Spain  over  the  Pyrenees, 
crossing  the  borders  into  southern  France.  The  first  European 
records  to  mention  chess  go  back  to  105$  CE,  when  the  will  of 
Countess  Frmessind  of  Barcelona  dedicated  her  crystal  chess 
pieces  to  St  Giles  monastery  at  Nimes.  A  couple  of  years  later  Gar 
dm  at  l  Xuniani  of  Oslia  wrote  to  Pope  Gregory  VI  I.  urging  him  to 
ban  the ‘game  of  the  infidels  from  spreading  among  the  clergy. 

C  hess  was  also  carried  \  ia  the  trade  routes  from  Central  Asia  to 
the  southern  steppes  of  early  Russia.  7’"  and  H15'-  century  Persian 
chess  pieces  have  been  found  in  Samarkand  and  i  arghana,  By 
1 000,  chess  had  spread  even  further  on  the  regularly  used  Viking 


trade  routes  as  they  carried  tt  ku.k  t*. i-  Scandinavia  along  will 
Arabian  coins  and  statues  of  Buddha.  'Ihose  trade  routes 
meant  that  by  the  1  lLli  century,  chess  had  made  its  way  right 
into  Iceland,  and  an  Icelandic  saga  written  in  1155  talks  of 
the  Danish  king,  Knut  the  Great*  playing  the  game  in  1027. 

By  the  I4rl1  century,  chess  was  accepted  in  Europe  and  King 
Alfonso  X,  nicknamed  ‘the  Wise,  produced  the  Hook  o  f  Chez 
mid  Other  Games  iu  the  l3Ul  century.  For  the  Iasi  eight  cen 
turies,  there  has  been  no  looking  back  for  chess  and  it  has 
gone  from  strength  to  strength,  producing  a  few  funny  side¬ 
lines.  such  as  the  robotic  chessmaster  of  1 769, 

I  lungarlan  Wolfgang  de  Kempelen  decided  to  give  a  gifi  to 
his  Queen.  Empress  Maria  Theresa,  who  was  a  chess  fanatic. 
His  gift  was  a  robot  machine  called  the  Iron  Muslim,  later 
renamed  Ottoman  lurk,  who  played  chess  skilfully*  heat¬ 
ing  high -ranked  players  of  the  day.  Tt  was  ihe  Jirsl  Big  Blue, 
except  that  it  was  more  a  mix  of  mechanical  engineering  ant1 
trickery,  inside,  all  cramped  up,  was  a  chess  master  who  re¬ 
ceived  none  ol  the  credit  when  he  won.  Instead,  people  trav 
elled  miles  to  marvel  at  the  inert'd! bit'  turban  wearing  robot. 
In  fact,  fifteen  chess  players  inhabited  it  for  eighty-five  years, 
in  ihe  guise  of  an  Ottoman  “Robotic’  l  urk, 
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Cleanliness 


'...  When  you 
rise  up  for 
prayer,  wash 
your  face,  and 
your  hands  up 
to  the  elbows, 
and  lightly  rub 
your  heads  and 
(wash)  your 
feet  up  to  the 
ankles....' 

Quran  (74:  J -4) 


From  left  to  right;  A  manu¬ 
script  showing  af  ] atari’s 
H'udhu  machine;  a  Muslim 
performing  ww.cffru  before 
prayers  al  ji  mosque. 


Medieval  times  are  often  imagined  as  being  smelly,  dark,  rough 

and  unclean.  Images  of  open  sewers,  disease  and  deformities  spring 
into  the  imagination.  In  the  101:  century  Islamic  world  though,  the 
products  found  in  bathroom  cabinets  and  hygiene  practices  could  compete 
with  those  we  have  today. 


A  Muslims  lailh  is  based  on  purify  and 
cleanliness,  whether  in  its  physical  or  spiritual 
form.  They  art:  requested  to  wash  immediately 
before  going  to.  and  after  getting  up  from, 
sleep  as  well  as  before  and  after  eating.  They 
are  also  ordered  to  wash  five  times  a  day,  ii 
ablution  or  what  is  known  as  ivudhu,  before 
the)'  carry  out  their  five  daily  prayers.  On 
Friday,  the  Muslim  holy  day  it  h  essential 
lor  Muslims  to  take  a  bath  before  the  main 
congregational  prayer. 

Rack  in  the  1 3,h  century  there  was  an  out¬ 
standing  mechanical  engineer  called  al  Ja/ari 
who  wrote  a  book  called  V\e  Book  of  knowl¬ 
edge  of  Ingenious  Mechanical  Device*.  Tins 
book  became  an  invaluable  resource  for  peo¬ 
ple  of different  engineering  backgrounds,  de¬ 


scribing  mechanical  devices*  including  witdhu 
machines.  Look  how  elaborate  and  artistic  this 
piece  of  ingenious  engineeri  ng  is  compared  to 
a  tap  and  sink  of  Today!  This  wtuj/m  machine 
was  mobile  and  brought  in  front  of  guests, 
appearing  like  a  peacock  on  a  l rny.  She  guest 
would  tap  the  head  and  water  would  ensue  in 
eight  short  spurts,  providing  enough  water  for 
ablution.  This  method  also  conserved  water. 
Some  of  these  robots  would  have  an  additional 
action  of  providing  you  with  a  towel] 

Muslims  wanted  to  be  really  clean  and  not  just 
splash  themselves  with  water,  so  they  made 
soap  by  mixing  oil  (usually  olive  oil)  with 
al  tjali  (a  sail  like  substance).  This  was  then 
boiled  to  achieve  the  right  mix,  left  to  harden 
and  used  in  I  lie  hnmiiianis  or  bath  houses, 


A  recently  discovered  manuscript  from  the  !3Lt 
century  details  more  recipes  for  soap  makings  tor 
example:  take  some  sesame  oiiH  a  sprinkle  of  pot¬ 
ash  ,  alkali  and  some  lime*  mix  them  all  together 
and  boil.  When  cooked,  pour  the  mixture  into 
moulds  and  leave  to  set,  producing  a  hard  soap. 

Soap  had  arrived  in  Europe  with  the  crusaders1 
return,  but  hadn't  been  fashionable.  By  the  lHlEl 
century;  though,  soap  making  was  an  important 
industry,  especially  in  Syria,  Coloured,  perfumed 
toilet  soap  was  produced  as  well  as  medicinal 
soaps. 

Apart  from  scrubbing  themselves  dean,  modi 
eval  Muslims  also  wen  I  to  great  lengths  on  their 
appearance,  with  physicians  devoting  books  to 
beauty.  One  such  man  was  al-Zahrawi,  a  famous 
physician  and  surgeon  from  Cordoba,  southern 
Spain  about  whom  you  can  read  more  in  the  Hos¬ 
pital  chapter.  He  had  been  inspired  by  hndiths, 
or  sayings,  ol  the  Prophet  (pbuh)  referring  to 
cleanliness,  management  of  dress,  and  care  of  hair 
and  body.  So,  included  in  Ids  medical  hook,  called 
al-Tasni  was  a  chapter  in  the  nineteenth  volume 
devoted  completely  to  cosmetics.  From  a  thou¬ 
sand  years  ago,  this  was  the  first  original  Muslim 
work  in  cosmetology;  as  al-Zahrawi  considered 
cosmetics  a  definite  branch  of  medicine,  calling  it 
Tne  Medicines  of  Beauty. 

He  described  the  care  and  beautification  ot  hair, 
skin,  teeth  and  other  parts  of  the  body,  all  within 
the  boundaries  of  Islam.  Gums  were  strengthened 
and  teeth  bleached,  as  dentistry  was  a  common 
practice.  He  included  nasal  sprays,  mouthwashes 
and  hand  creams  and  even  suggested  keeping 
clothes  in  an  incense  tilled  nook  so  that  they 
would  have  a  pleasant  fragrance  lor  the  wearer. 

He  elaborated  on  perfume  and  talked  of 
perfumed  stocks,  rolled  and,  pressed  in  special 
moulds,  a  bit  like  todays  roll-on  deodorants. 

He  also  named  medicated  cosmetics  like  hair- 
rentovmg  sticks,  as  well  as  hair  dyes  that  turned 
blond  hair  to  black  and  lotions  for  straightening 
kinky  or  curly  hair.  The  benefits  of  suntan  lotions 


Sake  Dean  Mahomed's  Indian  Vapour  Itaths  nn  lin^hmii  seafront. 


In  the  1  70s  and  ‘80s,  Brighton  was  a  blossoming  beach 
resort  ami  it  was  onto  this  scent  that  Sake  (Sheikh,  but  he 
cause  of  accents  this  became  Sake)  Dean  Mahomed  arrived. 

He  was  f  rom  a  Muslim  family  in  Patna,  India,  ami  in  1759 
opened  what  was  known  as  Mahomed's  Indian  Vapour 
Baths  on  Brighton  seafront,  the  site  of  what  is  now  the 
Queen's  Hotel ,  These  were  like  Turkish  baths,  but  clients  were 
placed  in  a  flannel  tent  and  received  an  Indian  treatment 
of  champi  (shampooing)  or  therapeutic  massage  from 
a  person  whose  hands  came  through  slits  in  the  flannel. 
This  remarkable  'vapouring*  and  shampooing  bath  led 
him  to  receive  the  ultimate  accolade  of  being  appointed 
Shampooing  Surgeon1  to  both  George  /V  and  William  IV. 


‘Allah  is 
Beautiful 
and  He  loves 
beauty/ 

Prophet  Muhammad 
(pbuh)  narrated  by 
Muslim  (no,  1 .11 ) 


were  also  discussed  as  were  their  ingredients 
in  detail,  all  amazing  considering  this  was  a 
thousand  years  ago. 

Al- kindi  also  wrote  a  honk  on  peri  nines  called 
Book  of  the  Chemistry  of  Perfume  and  Distilla¬ 
tions.  Born  in  Kufa,  now  in  Iraq,  he  was  best 
known  as  a  philosopher,  but  was  also  a  physi¬ 
cian,  pharmacist,  ophthalmologist,  physicist, 
mathematician,  geographer,  astronomer  and 
chemist,  and  like  many  men  today  was  in¬ 
volved  with  music,  the  manufacture  of  swords 
and  even  the  art  of  cookery, 

1 3 is  book  contained  more  than  a  hundred 
recipes  for  fragrant  oils,  salves,  aromatic  waters 
and  substitutes  or  imitations  of  costly  drugs, 
Initially,  the  more  affluent  in  society  were 
these,  until  they  became  accessible  for  all.  His 
9n -century  book  also  described  107  methods 
and  recipes  tor  pert  mine  making,  and  even  the 
perfume- making  equipment  needed,  like  the 
alembic- 1  which  still  bears  its  Arabic  name, 

i  he  centuries -old  tradition  of  perfume- making 
is  currently  popular  with  many  celebrities,  and 
it  was  all  made  possible  by  Muslim  chemists 
and  their  methods  of  distillation,  as  they  were 
distilling  plants  and  llowers,  making  perfumes 
and  substances  for  therapeutic  pharmacy, 

L  hesc  processes  and  ideas  i>l  [he  Muslims 
filtered  into  Hurope  in  various  ways,  including 
via  merchants  and  travellers,  as  gifts,  and  with 
crusaders.  The  BBC  documentary  What  the 
Ancients  Did  for  Us:  The  Islamic  World  said  that 
the  ideas  of  the  Muslims  eventually  arrived  at 
Haute  Provence  In  the  south  of  France,  which 
has  a  perfect  climate  and  the  right  kind  of  soil, 
and  the  perfume  industry  still  flourishes  3  if  re 
after  seven  hundred  years, 

Another  important  cosmetic  in  Islam  is  hernia, 
known  For  its  beautiful,  intricate  designs  on 
elegant  hands.  With  the  spread  of  Islam,  it 
reached  different  parks  of  the  Muslim  land, 
becoming  an  essential  cosmetic  ingredient. 


, . .  in digo  ami  sesame  oil ...  yt\ es 
protection  against  extremes  of 
temperatures,  it  acts  as  an  insect 
repellent,  it  gives  bloom  of  neither 
a  dark  nor  blue  but  something  like 
a  dark  pluto  Ereya  Stark  writing 
lw  sunti.  '  lotions  in  Southern 
Gates  of  Arabia, 

Indigo,  from  India,  mts  known  in 
ancient  Egypt  and  by  the  Greeks. 
Muslim  agronomists  were  the 
first  to  transplant,  acclimatize 
and  spread  it  all  over  their  lands, 
especially  in  Africa,  where  it  was 
grown  along  with  cotton.  Urn  at 
Bay  tar,  the  1 3th -century  botanist, 
called  it  hi  led], 

India ,  China,  Mesopotamia  and 
ancient  Egypt  had  no  olive  oil  so 
sc sa ni e  oil  was  t h e  t m ly  alt en iaii ve 
ns  sun  protection,  whereas  the 
Touaregs  and  the  Yemeni  people 
protected  then  skin  with  indigo  m 
a  form  of  tanning. 


Prophet  Mohammad  (pbuh)  and  his 
companions  dyed  l heir  beards,  while  women 
decorated  their  hands  and  feet  and  also  dyed 
their  hair  like  women  of  today,  I  here  are  also 
panic  u  lar  hen  m  i  related  I  rat  liliotis  within 
various  conn  irks:  for  instance,  Berber  tribes 
of  Algeria  and  Morocco  request  that  a  bride 
apply  /ten i kt  for  seven  nights  be! ore  going  to 
her  groom. 

Modern  scientists  have  found  il  U>  Ih  anti 
bacterial,  anti  fungal  and  anti  haemorrhagic. 
It  is  LLsulul  ill  healing  athlete’s  fool,  fungal  skin 


infections  and  local  in  Ham  mat  ion.  I  he  leaves 
and  seeds  of  the  plant  possess  medicinal  prop 
ci  ties,  and  both  act  as  cooling  agents  tor  the 
head  and  body.  Hoijm  also  con  tains  natural 
ingredients  that  are  vital  for  hair  nourishment, 

I  or  Muslims  today,  too,  being  dean  and 
looking  good  holds  just  as  much  importance 
as  it  did  back  then.  A  person  using  all  these 
thousand  year-old  products  today  would  not 
he  out  of  place  in  a  stylish  restaurant  in  any 
cosmopolitan  dt)  in  the  2]  '  century. 


Left  to  right;  A  woman 
having  her  hand  decorated 
with  henna;  green  henna 
powder  sold  by  weigh)  in 
Istanbul,  Turkey, 


Bad  breath  and  food  bits  in  your  teeth  tin  not  just  embarrassing,  bid 
unhygienic,  so  in  the  6!i'  century ;  Prophet  Mohammad  (pbuh)  scrubbed  his 
teeth  with  a  twig  vjf  Miswttk  before  each  prayer 

Swiss  pharmaceutical  an  n  purr.,  Pharba  Basie  Ltd ,  carried  out  experiments 
on  Vf istvtik.  (or  Salecidom  persica),  and  they  found  that  it  contains 
antibacterial  substances  which  destroy  harmful  germs  in  the  mouth  that 
cause  yarn  infections  and  tooth  decay  Independent  tests  conducted  on  the 
Miswak  extract  in  Riyadh  University,  Saudi  Arabia ,  and  Indiana  University, 
Indiana,  t  SA,  have  confirmed  its  anti-inflammatory  and 
antibiotic  act ivities. 

[j  no  Miswak  was  at  hand ,  Muslims  ate  cinnamon,  nutmeg T  cardamom 
and  chi  wed  on  ■  oriander  leaves  to  get  rid  of  had  breath  from  eating  onions 
or  garlic.  Yet  another  remedy  for  bad  breath  was  fried  cheese  in  olive  oil 
seasoned  with  powdered  cloves. 
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Trick  Devices 


Ths  Musa  brother'-' 

9ll:- cenl u 'Drinking  Bull ' 
robot. 


Ma  y  b  t:  y  o  l:  can  hfar  l  he  c  l  i  ck  -  cl  ack  of  t  h  e  me  ta  I  h  al  Is  s  w  inging  on 
wires  as  they  knock  each  other  rhythmically  while  you  fiddle  with 
a  Rubik  cube.  Maybe  it's  not  executive  toys  that  interest  you,  but 
games  and  puzzles,  whether  for  business  or  leisure  will  always  be  a  source  of 
fasti  nation. 


1  his  sense  of  human  wonderment  was 
captured  by  three  brothers  in  the  9*'  century. 
Muhammad  ibn  Musa  ibn  Shakir,  Ahmed  ibn 
Musa  ibn  Shakir  and  al- Hasan  ibn  Musa  ibn 
Shakir  were  known  as  the  Banu  Musa  brothers* 
They  were  part  of  the  famous  ‘House  of 
Wisdom3,  the  intellectual  academy  of  Baghdad 
in  the  9'  century,  which  you  can  read  more 
about  in  the  School  chapter.  As  well  as  being 
great  mathematicians  and  translators  of  Greek 
scientific  treatises,  they  also  invented  fabulous 
trick  devices  which,  some  would  say  are  a 
precursor  to  executive  toys,  J  he  brothers  fed 
their  peers’ obsession  by  designing  and  making 
trick  inventions  and  their  Book  of  ingenious 


Devices  lists  ov  er  a  hundred  of  them.  These 
were  the  beginnings  of  mechanical  technology. 

I  ike  toys  today,  they  had  little  practical 
function  but  these  eleven -  hundred  year-old 
mechanisms  displayed  amazing  craftsmanship 
and  knowledge. 

Many  of  the  mechanisms  involved  water, 
fake  animals  and  sounds.  For  example,  the 
drinking  but  I  made-  a  noise  of  contentment 
when  it  finished,  as  if  its  thirst  had  been 
satisfied.  It  did  this  using  a  series  of  filling 
chambers,  floats*  vacuums  and  plugs.  So  take  a 
deep  breath  and  see  if  you  can  follow  the  Banu 
Musa  brothers'  thinking  on  the  diagram. 


Head 

(Compart |-iL-n|  A) 


Co  rnp  art  merit  A 
Pipe  C  Etc  A) 


division 


Head 

(CoiTipiiilmeiit  E) 


Compartr’^enJ  £i 
Pipe  (A  to  ti) 


Ihc  inside  of  the  Ktiru  Mum 
brothers’  trkk  'flask  with 
Two  Spouts.- 


Initially  water  comes  from  I  lie  tap  into 
compartment  A  mid  then  its  closed  olf.  I  he 
bowl  is  then  filled  with  water  too.  The  lloat 
m  (seen  in  the  diagram  opposite)  rises  with 
the  level  of  water,  pulling  the  plug  out  enf  the 
valve.  Water  drains  from  compartment  A  into 
compartment  H  Huai  B  rises  with  the  water, 
pushing  Up  plug  B  and  allowing  water  to  flow 
between  the  two  compartments.  When  ihe 
air  in  compartment  B  is  fully  evacuated,  a 
vacuum  forms  in  compartment  A  since  no  air 
is  allowed  to  flow  into  it,  Water  from  the  howl 
is  then  drawn  through  the  pipe  and  into  A. 
Once  all  the  water  is  gone  from  the  bowl,  air  is 
sucked  in  so  it  appears  that  the  huh  making 
a  sound  of  contentment.  Since  no  water  is 
left  in  the  bowl  to  keep  the  plug  afloat,  that 
particular  plug  doses,  so  only  plug  B  is  open 
to  empty  compartment  A.  Compartment  B 
empties  via  a  small  hole  between  B  and  C.  Air 
is  allowed  to  flow  freely  from  a  hole  on  the 
side  of  compartment  C  Now  see  if  you  can 
make  it! 

Highly  complex  and  mind- twisting,  this  must 
have  kept  people  enthralled  lor  hours. 


Another  of  the  Ranu  Musa  brothers'  trick 
devices  was  a  flask  with  two  spouts.  Coloured 
liquids  were  poured  in  each  spout,,  but  when  it 
was  time  to  pour,  the  wrong  colour  came  out 
of  the  'wrong  spout.  Like  the  magician  who 
can  make  orange  juice  come  out  of  his  elbow, 
the  brothers  had  an  even  better,  and  simple, 
intricate  mechanism  up  thesr  sleeves. 

What  they  had  done  was  to  divide  the  jar  in 
two  vertically,  with  each  sect] tin  being  totally 
separate  from  the  other.  Liquid  came  into 
the  right  side  from  tire  right  funnel  and  into 
the  left  side  by  the  left  funnel  and  it  couldn't 
leave  this  way  again.  Instead,  another  pipe- 
had  been  inserted  lor  the  outflow.  Of  course, 
people  observing  couldn't  see  any  of  this  and 
although  it  was  simple,  it  still  had  impact 
and  amazed  them.  The  brothers'  imagination 
for  fun  also  seeped  into  designing  fountains. 
So  take  a  look  at  Fabulous  Fountains1  in  the 
Town  chapter. 


'A  joke  is  not 
a  thing  but  a 
process,  a  trick 
you  play  on 
the  listener's 
mind.  You  start 
him  off  toward 
a  plausible 
goal,  and  then 
by  a  sudden 
twist  you  land 
him  nowhere 
at  all  or  just 
where  he  didn't 
expect  to  go.' 

Max  Eastman 


Vision  and  Cameras 


As  a  child  did  you  ever  wonder  how  we  see  ?  Did  you  think  that  if 
you  stiut  your  eyes  and  you  couldn’t  see  anyone  then  no  one  could  see 
you?  Some  ancient  Greek  scholars  had  less  than  conventional  ideas 
of  sight  as  well  and  the  first  understanding  of  optics  consisted  of  two  main 
theories. 


ihe  first  maintained  thal  rays  came  out  from 
our  eyes,  a  bit  like  laser  technology  today, 
and  these  rays  were  cut  off  by  the  objects  in 
our  vision.  So,  sight  was  carried  out  through 
the  movement  of  the  rays  from  the  eye  to  the 
object. 

The  second  idea  said  lhat  we  see  because 
something  is  entering  our  eye  which 
represents  the  object,  Aristotle,  tlalen  and 
their  followers  rightly  believed  m  this  model* 
hut  their  theories  were  speculation  and  not 
hacked  op  by  experiments. 

Ninth -century  polymath  al -Kindi  first  laid 
down  l  he  foundations  ol  modern  day  optics  by 
questioning  the  ( I  reck  theories  of  vision,  I  le 
said  lhat  bow  we  see,  our  visual  cone,  is  not 


formed  of  discrete  rays  as  Undid  had  sail,  but 
appeared  as  a  volume,  in  3D,  of  continuous 
radiations. 

Sixteenth -centuryr  Italian  physician  and 
mathematician  Gemninus  Cardano  said  a  I 
Kindi  was  ‘one  of  the  twelve  giant  minds  ot 
history1  because  he  discussed  how  light  rays 
came  In  a  straight  line,  sight  with  and  without 
a  mirror,  and  the  influence  ol  distance  and 
angle  on  sight  including  optical  illusions. 

Al -Kindi  wrote  two  treatises  on  geometrical 
and  physiological  optics  that  were  used  by 
the  English  scholar  Roger  bacon  in  site  BLh 
century  and  the  German  physicist  VVitelo. 
Accord  i  ng  to  Seba  st  3  a  n  Vogl .  a  1  century 
Danish  scholar, 4 Roger  Bacon  not  merely 


Nir  right:  Roger  Bacon's 
mjilic  in  tlw  Oxford 
University  Museum  of 
Natural  History.  He  w* 
inspired  by  the  work  tarried 
our  in  optics  by  ^-century 
genius  at  Kindi. 


Tht  un-atomy  of  the  eye  by  IV  century  Komal  al-1  ^in  al-l-jrasi. 
based  on  ]bn  al-HaitbamV  sdtias.  'fht:  Arabic  texE  is,  referring  tv  the 
role  of  the  brain  in  interpreting  the  image  on  the  retina  of  the  eye. 


'He,  Ibn  al-Haitham,  was  the 
greatest  Muslim  physicist 
and  student  of  optics  of 
all  times.  Whether  it  be  in 
England  or  far  away  Persia,  all 
drank  from  the  same  fountain. 
He  exerted  a  great  influence 
on  European  thought  from 
Bacon  to  Kepler.' 

George  barton  in  his  History  oj  Science 


counted  a! -Kindi  one  of  the  masters  oi" 
perspective  but  in  his  owe  Perspectiv a  he  and 
others  in  his  field  referred  repeatedly  to  his 
optics.’ 

I  he  questioning  originally  begun  by  al- Kindi 
was  built  upon,  by  al- Hasan  ibn  al-Haitham 
in  the  10lji  century,  who  eventually  explained 
that  vision  was  made  possible  because  of 
the  refraction  of  light  rays.  Distinguished 
2f)cK- century  science  historian  George  Sarton 
said  that  the  leap  forward  made  in  optical 
science  was  due  to  this  mans  work,  whk  h 
scientifically  explained  much  of  w hat  we  know 
today  about  (optics. 

fn  fact,  a  10I}!  century  physicist*  Ibn  Sahl  from 
Baghdad,  had  worked  on  light  retraction 
by  lenses  before  Ibn  at  -  Halt  ham,  although 
were  not  sure  that  Ibn  al  l  I  ait  ham  knew  of 
ibn  Sail  is  work,  Al- Hasan  ihr  al  Haitham, 
usually  called  just  Ibn  al  Halt  ham  and  also 
known  in  the  West  as  Alhazen,  carried  out 
meticulous  experiments  a  thousand  years  ago, 
which  enabled  him  to  provide  the  scientific 
explanation  that  vision  was  caused  by  light 
reflecting  off  an  object  and  entering  the  eye. 


(_/  -jTyJ  ^  ^  1 1  —  IgJ*  U 

J  j  _y  J  J/-  b/vi-.i  Ly  l**v 

tiJ  ~  ^  ■  JfC  Wr 1 >  kr^Jj  F 

(V£iU*t£W  i/  l^UiJ  lU  U  Ik  u 

jrVji  ^  ->  Jj  j  >.  ii  Uj  ^  1 


Betow:  Fmiiuspkc.e  liakfii  Frnm  the  1572  Latin  edition 
of  Book  of  Dpfitf  by  Alhazen  (the  Latin  name  (or 
al- Hasan  ihn  al  Haithdrn). 


l  ight  issues  in  all  directions  opposite  any 
body  that  is  illuminated  with  any  light 
land  of  course ,  also  opposite  any  self- 
luminous  body l .  therefore  when  the  eye 
is  opposite  a  visible  object  and  the  object 
is  illuminated  with  light  of  any  sort,  light 
(Oi  ncs  to  the  surface  of  the  eye  from  the 
light  of  the  visible  object! 

10s '-century  lhn  al-Haitham  from  his 
Book  of  Optics 


and  he  was  the  first  lo  totally  reject  the  tlieury 
of  | he  Greeks. 

Bom  in  Basra.  Iraq,  he  moved  to  Egypt  on 
the  mvitaiinn  of  its  ruler  to  help  reduce  the 
effects  o!  the  Nile’s  flooding,  ami  was  the  first 
to  combine  the  ‘mathematical’  approach  of  Eu 
did  and  Ptolemy  with  the  physical'  principle 
favoured  by  natural  philosophers.  I  \c  said  'The 
knowledge  of  optics  demands  a  combination 
of  physical  and  mathematical  study! 

He  was  also  .i  mathematician,  astronomer, 
physician  and  chemist,  but  his  Book  of  Optics 
I  uis  formed  the  foundations  for  the  science  of 
optics  famously  known  as  Mtigmmi  Opus ,  it 
discussed  the  nature  of  light,  the  physiology 
and  mechanism  of  sight,  the  structure  and 
anatomy  of  the  eye,  reflection  and  refraction, 
and  catoptrics. 

He  studied  lenses,  experimenting  with  differ 
cut  mirrors  like  Mat.  spherical  parabolic  and 
cylindrical,  concave  and  convex.  He  also  treat 
cd  the  eye  as  a  dioptric  system,  by  applying 
the  geometry  of  refraction  to  it.  He  brilliantly 
investigated  the  phenomenon  of  atmospheric 
refraction,  calculating  the  height  of  the  atmos¬ 
phere  to  be  ten  English  miles.  Ih is  compares 
well  with  modern  measurements  of  ihe  tropo¬ 
sphere,  the  lowest  layer  of  the  atmosphere, 
which  measures  about  seven  miles. 

Ibn  all  kit  ham  used  experimental  evidence 
to  check  his  theories,  which  was  unusual  for 
his  time  because  physics  before  him  was  more 
like  philosophy,  without  experiment.  He  was 
the  first  to  introduce  experimental  evidence  as 
a  requirement  for  accepting  a  theory,  and  his 
Book  of  Optics  was  actually  a  critique  of  Ptole¬ 
my's  book  A Imdyesl ,  A  thousand  years  on,  this 
optics  book  is  still  quoted  by  professors  train¬ 
ing  research  students  to  be  factual  and  not  be 
swayed  by  opinions  or  prejudice,  home  science 
historians  believe  that  Snells  Law,  in  optics, 
actually  resides  in  the  work  of  Ibn  Salt!  and 
[bn  al  l  fan  ham. 


An  artistic  impir-H.'iirjn  showing, 
[bn  a l- Ha tiham  and  his  camera 
obscure  in  Cairo,  Egypt 


■I1 


The  Camera  Obscura 


Like  many  eminent  philosophers  anti  mathematicians.  Ibn  al 
Ha  it  ham  was  a  keen  observer,  While  in  a  room  one  day  he  noticed 
light  coming  through  a  small  hole  made  in  the  window  shutters,  It 
fell  ontn  the  wall  opposite  and  it  was  the  half-moon  shape  of  the 
sun's  image  during  eclipses.  He  said;  The  image  of  the  sun  at  the 
time  of  the  eclipse,  unless  it  is  total,  demonstrates  that  when  its 
light  passes  through  a  narrow,  round  hole  and  is  cast  on  a  plane 
opposite  to  the  hole  it  takes  on  t fie  form  of  a  moon-sickle', 

From  these  experiments.  Fie  explained  that  light  travelled  in  a 
straight  line  and  when  the  rays  were  reflected  off  a  bright  subject 
they  passed  through  the  small  hole  and  did  not  scatter  but  crossed 
and  reformed  as  an  up?  ide-down  image  on  a  flat  white  surface 
parallel  to  the  hole-  He  then  established  that  the  smaller  the  hole, 
the  clearer  the  picture- 

His  experimental  conclusions  were  that  when  the  sunlight  reached 
arid  penetrated  the  hole,  it  made  a  conic  shape  at  the  meeting 
point  with  the  pinhole,  and  later  formed  another  conic  shape  in 
reverse  to  the  first  one  on  the  opposite  wall  in  the  dark  room. 

in  later  stages,  these  discoveries  led  to  the  invention  of  the  camera 
obscura,  and  Ibn  al-Haitham  built  the  first  camera,  a  camera 


obscura  or  pinhole  camera,  in  history.  He  went  on  to  explain  that 
we  see  objects  upright  and  not  upside  down,  as  the  camera  does, 
because  of  the  connection  of  the  optic  nerve  with  the  brain,  which 
analyses  and  defines  the  image. 

During  his  practical  experiments,  Ibn  al-Haitham  often  used  the 
term  at-Bayt  ol-Muthlim.  which  was  translated  into  Latin  as  cansera 
ot-scurd,  or  dark,  private  or  closed  room  or  enclosed  space.  Camera 
is  still  used  today,  as  is  qamara  in  Arabic  which  still  means  a 
private  or  dark:  room. 

Many  of  Ibn  al  -HaithanVs  works,  especially  his  huge  Book  of 
Optics,  were  translated  into  Latin  by  the  medieval  scholar  Gerard 
of  Cremona.  This  had  a  profound  impact  on  the  !3|H-century  big 
thinkers  like  Roger  Bacon  and  Witelo,  and  even  on  the  IB1”- century 
works  of  Leonardo  da  Vinci. 

Today,  that  camera  has  gore  from  the  humble  beginnings  of  Ibn  al- 
Haitham  's  dark  front  room,  the  qatnara,  to  become  a  sophisticated 
digital  process,  while  the  study  of  optics  has  blossomed  into  a 
whole  science  covering  lasers,  optical  sectioning  of  the  human 
retina  and  researching  red  bio  luminescence  in  jelly  fish. 


Fine  Dining 


Wh  can  thank  a  9th- century  man  with  the  nickname  The  blackbird1 
(or  introducing  the  concept  of  three-course  meals  into  Europe, 
i  bating  habits  were  totally  transformed  when  Ziryab  soared  into 
Andalusia  in  the  9,h  century  and  said  meals  should  start  w ith  soup,  followed  by 
a  main  course  of  fish,  meat  or  fowl,  and  finish  off  with  fruits  and  nuts. 


Muslims  ate  according  to  seasonal  influences. 
Typical  winter  ratals  used  rich  vegetables  such 
as  seakale,  beet,  cauliflower,  turnips,  parsnips, 
carrots,  celery,  coriander,  peas,  broad  beans, 
lentils,  chickpeas,  olives,  hard  wheat,  pasta 
and  nuts.  These  were  usually  eaten  with  meat 
dishes.  Desserts  usually  consisted  of  dried 
fruits  such  as  figs,  dates,  raisins  and  prunes, 

I  best-  were  accompanied  by  drinks  made  from 
syrups  of  violet,  Jasmine,  aloes,  medicament 
spices,  fruit  pastels,  and  gums. 

In  contrast,  their  summer  diet  consisted  of 
eleven  types  of  green  beans,  radishes,  lettuces, 
chicory,  aubergines,  cam  its,  cucumbers, 
gherkins,  watercress,  marrow,  courgettes  and 
rice.  The  meat  accompanying  these  vegetables 
was  mainly  poultry;  ostrich  and  beef  products. 


I  >esserts  included  fruits  such  as  lemon,  lime, 
quinces,  nectarines,  mulberries,  cherries, 
plums,  apricots,  grapes,  pomegranates, 
watermelon,  pears,  apples  and  honey  melon. 
Meanwhile,  drinks  were  made  from  syrups 
and  preserves  of  fruit  pastels,  lemon,  rose* 
jasmine,  ginger  and  fennel, 

this  banquet  of  food  was  presented  on  a 
tablecloth,  the  concept  of  which  was  spread 
in  Andalusia  by  Ziryab.  I  It  also  changed  the 
heavy  metal  drinking  goblets  and  gold  cups 
found  on  the  dinner  tables  of  the  Cordoban 
court  to  delicate  crystal. 

In  European  aristocratic  circles,  the  demand 
for  Muslim  ioodslulk  and  spices  increased 
rapidly.  Sources  from  the  chronicles  of  the 


Abul-Hasan  *Ali  Urn  Nafi]  was  nicknamed  Ziryab,  the  blackbird,  because  of 
his  melodious  voice  and  dark  complexion.  A  musician  and  fashion  designer, 
he  came  from  Iraq  in  the  9  century  to  Cordoba .  Andalusia*  one  of  the 
leading  cultural  centres  of  the  Muslim  civilization.  Here  he  set  fashions  in 
eating *  etiquette,  clothes  and  music  that  have  tasted  until  today.  Because  of 
his  impact,  you  can  read  more  about  him  in  many  sections  of  tins  chapter. 

He  became  the  foremost  trendsetter  of  that  time.  His  talent  generated  an 
invitation  to  Moorish  Spam ,  where  he  received  a  salary  of 200  golden  dinars 
in  addition  to  many  privileges.  With  him  he  brought  fine  etiquette,  cooking , 

fashion,  and  even  toothpaste. 


I  i'lr:  Rci<k  l  ryM.il  i:\vtr  Iron]  the  1'j  timid 
period  in  I'.iin >,  Hgypi:  daling  I  mm  the  lO1  tir 
( I1'1  L'tntui  y,  C'ryjtfsiL  ujs  brought  to  the  Jiilltlr 
table  by  Ziryab  in  the  9'"'  century,  after 'Abbas 
tbn  Firms  introduced  crystal  toal-Andalus. 


Pope  in  Avignon  in  l  he  Wh  century 
tell  us  tli at  ships  from  Beirut  brought 
jams,  preserves,  rite  and  special 
flour  for  cake -making,  plus 
compensatory  laxatives!  Queen 
Cristina  of  Denmark,  Sweden 
and  Norway  took  care  to  follow 
the  Muslim  die!  and  imported 
their  products  and  fruits.  Since 
Denmark  could  only  supply 
apples  and  rye,  it  is  perhaps 
‘food  for  thought’  to  consider  the 
origin  ot  Danish  pastries. 

Crystal  was  available  in  Andalusia 
due  to  the  ingenuity  of  another  Muslim, 


Abbas  ihn  Fimas,  who  died  in  K87  CFi.  In 
his  experiments,  he  manufactured  glass  from  sand  and  stone, 
establishing  a  crystal  industry  based  on  rocks  mined  north 
of  Rada jos  (Patliosk  Most  of  the  Andalusian  rock  crystal 
pieces  I  hid  have  reached  ns  are  found  in  European  churches 
and  monasteries,  the  most  famous  among  them  being  a 
spherical  bottle  currently  in  the  Asturga  Cathedral,  Spain.  It 
bears  vegetal  patterns  and  a  Kutic  inscription,  the  common 
decorative  elements  on  rock  crystal  pieces. 


As  well  as  introducing  crystal  that  was  used  in  drinking 
glasses,  ’Abbas  ibu  Fimas  was  the  same  man  who  used  glass  in 
a  most  ingenious  way  to  construct  a  planetarium,  supplying 
it  with  artificial  c  ft  mils,  thunder  and  lightning.  Naturally  this 
astounded  the  9" '-century  public. 


Muslim  potters  then  introduced  the  art  of  sty  lish  dining  with 
a  variety  of  ceramics  and  glares.  Malaga  and  V  alencia  were 
major  centres  of  the  industry,  and  Muslims  revolutionized  (he 
production  and  decoration  ot  pottery  through  their  invention 
of  lustre  glaze,  which  you  can  read  more  about  in  the  Market 
chapter  and  ’Pottery  section. 


Roth  Valent  km  and  Malagan  potters  exported  (heir  wares  to 
Spanish  [Christian -dominated  regions  like  southern  France 
and  as  far  as  Italy.  Here  Malagan  potters  were  thought  to  have 
laid  the  foundations  ol  the  famous  Majolica  ware,  which  went 
tirwfo  dominate  the  Italian  ceramic  industry. 

Next  time  you  have  a  meal,  look  at  the  ceramics  and  glasses. 
Are  the  plates  made  ot  line  earthenware  with  designs  that 
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A  I61h  century  manuscript  from  llelibnlulu  Mustafa  All's  book,  Nusrai- 
Hflwme,  showing  a  banquet  given  by  rhe  commander-in -chief  Laid  Mustafa 
Pasha,  seated  al  the  head  of  I  he  table.  In  the  leading  dignitaries  of  the  army 
in  Izmit.  On  either  side  of  the  commander  are  side  officers  garliciputing  in 
the  campaign,  sitling  according  to  rank.  'I  hey  art  eating  a  varicl  y  ul  diUies, 
wilh  servants  carrying  pitchers  ot  rosewaicr  (their  soft  drink),  Nnietheap- 
pear.iinr  ri1  LiJtk'ry  and  scrvicllcs  loi  ltiiii;  I  111  di  iters'  laps. 


look  tike  precious  metals?  Are  the  glasses  delicate,  chiming  if 
you  gently  lap  them?  We  sometimes  assume  that  jusi  because 
these  people  lived  centuries  before  us,  they  must  have  been 
worse  off  than  us,  that  they  must  have  been  crude  and  unsophis¬ 
ticated:  after  all  it  was  ‘the  dark  ages’  were  told,  but  in  certain 
areas,  their  quality  of  hie  far  out  measured  what  we  have  today. 


Three  Course  Menu 


Starters 


From  an  Anonymous  Andalusian  Cookbook  of  the  LVh  century 
Translated  by  Charles  Perry 


Meat  Soup  with  Cabbage 

'Jake  meat  and  cut  it  up  as  fine  as  possible. 
Take  old  cheese,  the-  best  you  can  obtain,  and 
cut  it  up,  and  throw  on  it  an  onion  pounded 
with  cilantro.  Take  tender  eyes'  of  cabbage, 
boil,  then  pound  them  with  all  of  that  in  a 
wooden  mortar,  and  throw  them  in  the  pot, 
alier  boiling  once  or  twice.  Add  some  nwrri, 
a  little  vinegar  and  some  pepper  and  caraway. 
Cover  the  contents  of  the  pot  with  dough  lor: 
sourdough  1  and  cover  with  eggs. 


Mirkas  with  Fresh  Cheese 

Take  some  meat,  carefully  pounded  as 
described  earlier.  Add  fresh  cheese  that  is 
not  loo  soft  lest  it  should  lull  apart,  and  half 
a  piece  of  cut-up  meat  and  some  eggs,  for  it 
is  whal  holds  it  together  along  with  pepper, 
doves,  and  dry  coriander.  Squeeze  on  it  some 
mint  juice  and  cilantro  juice.  Eieal  it  ail  and 
use  it  to  stuff  the  innards,  which  are  lied  with 
I  breads  in  the  usnaE  way.  Me* I,  fry  il  with  f  resh 
oil,  as  aforementioned,  and  eat  it  in  nibbles, 
without  sauce,  or  however  you  like. 


Main  meal  ltaBlhaT<ne 

Take  an  entire  side  of  a  young,  plump  kid  and 
place  it  in  a  large  tajine  [earthenware  cooking 
dish  with  a  Eid  still  used  in  North  Africa  today] 
big  enough  to  hold  it;  put  il  in  the  oven  and 
leave  it  there  until  the  top  is  browned  Take 
it  out,  turn  it  and  put  it  in  the  oven  a  second 
time  until  it  is  done  and  browned  on  both 
sides,  'i  hen  take  it  oul  ant!  sprinkle  it  with  salt 
ground  with  pepper  and  cinnamon.  That  is 
extremely  good  anti  is  the  mos(  notable  roast 
that  exists,  because  the  fat  and  moisture  stay 
in  the  bottom  of  the  pan  and  nothing  is  lost  in 
the  fire,  as  in  the  roast  on  a  spit  or  the  roast  in 
a  tarmur  [day  oven]. 


Fish  Tharid 

Pound  well  pieces  of  a  big  fish  and  add  to 
them  such  as  they  will  bear  of  egg  white,  pep¬ 
per.  cinnamon,  enough  ol  all  die  spices,  and  a 
little  leavening  yeast.  Beat  them  until  all  is  well 
mixed.  Then,  take  a  pot  and  put  in  it  a  spoon¬ 
ful  of  vinegar,  two  of  cilantro  juice,  one  and 
a  half  of  onion  juice,  one  of  nturri  Mcifli 1  [pure 
type  of  barley  Hour],  spices,  flavourings,  pine 
nuts,  six  spoonfuls  of  oil  and  enough  salt  and 
water,  and  put  it  over  a  moderate  fire,  When 
it  has  boiled  several  times,  make  the  pounded 
|  fish]  meat  into  the  form  of  a  fish  and  insert 
into  its  interior  one  or  two  boiled  eggs,  and 
put  it  carefully  into  the  sauce  while  it  is  boil¬ 
ing.  Cut  the  remainder  into  good  meatballs; 
take  boiled  egg  yolks  and  cloak  them  with  that 
meat  also,  I  brow  all  that  in  the  pot  and  when 
all  is  done,  lake  the  fish  from  (he  pol  and  the 
meat -cloaked  yolks,  and  fry  them  in  a  frying 
pan  until  browned.  Then,  cover  ihe  contents 
of  the  pot  with  six  eggs,  pounded  almonds  and 
breadcrumbs,  and  dot  the  pot  [with  yolks]. 


Main  meal  Roaslchkkens 

Take  young,  fat  chickens*  dean  and  boil  them 
in  a  pot  with  water,  salt  anti  spices.  Take  them 
out  of  the  pot  and  pour  the  broth  with  the 
fat  in  a  dish  and  add  to  it  what  has  been  said 
for  the  roast  over  coals.  Rub  that  onto  the 
boiled  hen  and  then  arrange  it  on  a  spit  and 
turn  it  over  a  moderate  fire  with  a  continuous 
movement  and  baste  it  constantly,  until  iris 
ready  and  browned;  then  sprinkle  it  with  what 
remains  of  the  sauce  and  serve.  It  tastes  nicer 
ihan  livestock  meat,  and  is  more  uniform. 
Other  birds  may  be  roasted  the  exact  same 
way. 


Sweet 

V,  A 


Drinks 

Syrup  of  Pomegranates 

Take  a  rati  [5t)0g  approximately]  of  sour 
pomegranates  and  another  of  sweet 
pomegranates,  and  add  their  juice  to  two 
rath  of  sugar;  cook  all  this  until  it  reaches  the 
consistency  of  a  syrup,  and  set  it  aside  until 
needed.  Its  benefits:  it  is  useful  in  cases  of 
fevers,  cuts  the  thirst,  alleviates  bilious  fevers 
and  lightens  the  body  gently. 


Tharda  of  the  Emir 


Knead  white  flour  well  with  water*  a  little  oil 
and  leavening  yeast*  making  four  thin  raghifs 
(Hat bread,  rolled  out  decidedly  thinner  than  a 
pita,  hke  a  thin  pancake].  Pry  them  in  a  frying 
pan  with  much  fresh  oil,  until  they  brown  a  little; 
take  them  out  of  the  oil  and  pound  them  well 
From  the  rest  of  the  dough  make  little  hollow 
things  on  the  pattern  of  mitjublnwit  [cheese  pie], 
and  make  top  crusts  for  them.  Fry  them  in  fresh 
oil,  making  sure  they  stay  white  and  not  turn 
brown,  fry  the  top  crusts,  too.  Then,  take  peeled 
pistachios,  almonds,  and  pine  nuts,  and  sufficient 
sugar;  pound  them  coarsely*  spice  them  and 
knead  them  with  sharp  rosewater  and  mix  with 
ground  ragkifs  and  stir  until  completely  mixed. 
Fill  the  hollow-  dumplings  prepared  earlier  with 
that  mix*  and  put  on  their  covers,  and  proceed 
confident  that  they  will  not  be  overdone.  Arrange 
them  on  a  dish  and  put  between  them  the  rest 
of  the  filling  ami  then  sprinkle  them  with  sharp 
rosewater  until  the  dish  is  full.  Sprinkle  with 
plenty  of  ground  sugar  and  present  it.  And  if 
some  syrup  of  thickened*  honeyed  rosew  ater 
syrup  is  dripped  on  it,  it  will  be  good,  God 
willing. 


t  clt  i-D  right  Traditional 
inusiL’kin^  in  Morocco:;  18* 
century  manuscript  on  musi¬ 
cal  fumppsitkm  jn-d  rhythm 
shtJhin^a  ijitifra  {puitsir) 
from  liifirmr  nS-tm:tfnmnf  by 
Kamani  Khidir  Aga, 


Sound  System 


Music  crosses  continents,  cultures,  people  and  nature.  I  ike 

language,  it  enables  us  to  communicate,  and  music  has  run  through 
the  veins  of  great  composers  and  even  the  tone  deal,  as  their 
favourite  tunes  revolve  about  their  heads. 


Islam  doesn't  forbid  Ltd  types  u!  musk,  only 
those  which  lead  lo  improper  behaviour, 
and  today  the  Arab  world  hasaJsu  witnessed 
some  great  musicians,  like  Gum  Kolthoum, 
the  late  legendary  songstress,  also  known  as 
the  Nightingale  of  the  Nik’,  who  dominated 
a  generation  with  the  poetry  of  her  songs 
and  her  lilting  voice;  and  Muhammad  Abdul 
Wahab,  who  set  classical  poetry  from  the 
Arab  golden  age  altghh  inspiring  pride  in  his 
listeners  fnr  their  rich  heritage. 

Do  20 h- century  artists  and  singers  know  that 
much  of  their  craft  lies  in  the  hands  of  c/h- 
century  Muslims?  These  artists,  particularly 
al- Kinds,  used  musical  notation,  the  system  ml 
writing  music.  They  also  named  the  notes  of  a 


musical  scale  with  syllables  instead  of  letters, 
called  sol  mi  rat  ion  1  hese  syllables  make  up 
the  basic  scale  in  musit  today  and  we  are  all 
familiar  with  doh,  ray,  me,  far,  so.  la,  tee.  The 
Arabic  alphabet  fen  these  notes  is  ITal-Ra- 
Mim-Fa- Sad  I  .ai  n  Si  n .  1  he  pli o net  ic  si  m  i  lar  it  y 
between  today's  scale  and  the  Arabic  alphabet 
usL'd  in  the  9"'  century  is  striking. 

Muslims  were  also  developing  musical 
instruments.  Eleven  hundred  years  ago, 
al-Kindi  suggested  a  detailed  fretting  lor 
the  'nrf  (lute)  while  also  lMs*  ussirtg  the 
cosmological  connotations  of  music.  In  using 
the  alphabetical  annotation  for  one-eighth, 
lie  built  on  and  improved  the  achievement  of 
Creek  musicians. 


Af-Kindi  was  one  of  the  first  to  realize  the  therapeutic  value  of  music  and 
tried  to  cutca  quadriplegic  hoy  with  musical  therapy  After  consulting  most 
reputable  physicians,  the  hoys  father  lost  hope  and  decided  to  try  al  Kindi  as 
a  last  resort.  Seeing  the  boy,  al- Kindi  ealled  his  music  students  and  ordered 
them  to  play.  The  hoy  relaxed,  sat  up  and  talked  while  the  music  played 
Seeing  this  improvement,  al-Kindi  asked  the  hoys  father  to  talk  to  his  son, 
which  he  quickly  did r  but  ns  soon  as  the  musicians  stopped  playing  the  hoy 
returned  to  his  former  ill  state.  The  father  wanted  them  to  keep  playing,  but 
al  Kindi  said.  1 No .  it  was  an  episode  in  his  life.  No  one  can  lengthen  another 
persons  life.  Your  son  has  fulfilled  the  divine  term.'  Today  musk  therapy  is  un 
established  healthcare  profession  that  uses  music  to  help  physical,  emotional, 

and  mental  conditions.  i\ 


About  seventy  years  after  at- Kindi  al-barabi 
invented  the  rulntbah,  an  ancestor  ol  the  violin 
family,  and  qtunm,  a  table  zither  He  wrote  five  books 
on  music  bui  ThcGrctU  Book  of  Music  cm  the  theory 
of  musk  was  his  masterpiece,  lit  the  12"'  century,  it 
was  translated  imo  Hebrew;  and  then  inln  Latin. '1  he 
influence  of  al-Farabi  and  his  book  conlinued  up  to 
the  lb"  century. 

Many  instruments  used  in  traditional  music,  mcL 
bands  and  orchestras  today  take  their  names  Lind 
origins  from  Arabic- Muslim  origins.  Instruments 
like  the  lute  came  from  the  tit-' tut,  the  rebec  from  the 
rabalmh,  the  guitar  from  the  tjiUmi  and  the  naker 
from  ttnqijimi,  a  goatskin -covered  wooden  drum. 

Roving  musicians..  merchant*  and  travellers  all 
helped  Arabic  music  on  its  way  Into  Europe,  and 
this  shaped  I  he  cultural  and  artistic  life  ol  Spain 
and  Portugal  under  the  eight  hundred  years  of 
Muslim  rule.  One  of  the  earliest  examples  of  this 
is  found  in  the  collection  ofGuifr^ns  rfc  &mfn 
A-Wrn.  Composed  around  1252  upon  the  orders  of 
Alfonso  X  el  Sabio,  king  of  Gist  i  lie  and  Aragdn,  ibis 
col  lev  lion  consists  of  41 5  religious  songs  about  the 
Virgin  Mary  (pbuh). 


two  musicians  as  ikpided  in  AIUwm:  C  rJr  Santa  Afarm,  I  Vh  t,  ciliary. 


'Arabs,  when 
they  came 
to  Europe,  in 
the  beginning 
of  the  eighth 
century,  were 
more  advanced 
in  the  cultiva¬ 
tion  of  music, ... 
in  the  construc¬ 
tion  of  musical 
instruments, 
than  were 
European  na¬ 
tions,  thus  only 
can  their  as¬ 
tounding  musi¬ 
cal  influence  be 
accounted  for.’ 

C  Engel, 
ki  20  century  history 
of  music  scholar 


Below  right:  ]Slf  century  manuscript  on  musical 
composition  and  rhythm  showing  a  rababi ih  from 
hit  him  n!  maffiumit  by  Qamani  Khidir  Aga,  i  his  k 
an  ancestor  of  the  violin  family. 


Many  individuals  also  played  a  part  in  I  he 
spreading  of  musk  into  Europe.  Legendary 
influence  lies  with  one  man,  Ziryab1  known  as 
the  blackbird,  because  of  his  melodious  voice 
and  dark  complexion.  He  was  a  gifted  pupil  of 
a  renowned  Baghdad  musician  but  his  talent 
and  excellence  in  music  .slowly  overtook  his 
teacher’s,  so  the  L  mayyad  caliph  invited  him 
to  Andalusia, 

Ziryab  settled  in  the  court  of  Cordoba  in 
822  (  E,  which  was  then  under  the  Caliph 
'Ahd  ah  Rahman  II,  the  son  of  the  Umayyad 
caliph.  He  arrived  at  the  right  time  as  Ahd 
a  I  Rahman  U  was  investing  in  the  arts  and 
Andalusian  cultural  life  was  flowering.  Here, 
Ziryab  lound  prosperity  and  recoin i don  of 
his  art,  becoming  the  court  entertainer  with 
a  monthly  salary  of  2t>0  golden  tiinurs  in 
addition  to  many  privileges.  1  his  promotion 
gave  him  a  greal  opporiunil  j  to  sel  his  talent 
and  creation  free  from  any  boundaries,  and  he 
went  on  to  revolutionize  music. 

His  accomplishments  are  many,  including 
establishing  the  first  conservatory  in  the 
world  in  Cordoba;  teaching  harmony  and 
composition;  introducing  the  lute  [id  W)  to 
Europe  and  adding  the  fifth  bass  string  to  it; 
replacing  the  wooden  plectrum  with  a  quill 
feather  from  a  vulture;  rearranging  musical 
theory  completely  by  setting  free  metrical  and 
rhythmical  parameters,  so  creating  new  ways 
of  expression  (ouimj.s/jihrdi,  zojaf  and  nawbah 
suites).  Many,  like  music  historian  I  Lilian 
Ribera,  say  that  counterpoint  and  polyphony 
were  first  developed  in  the  Cordoba 
conservatory  around  1000  CF, 

Henry  Terrace,  the  French  2ffh -century 
historian,  said*  'After  the  arrival  of  this  oriental 
(Ziryab),  a  wind  of  pleasure  and  luxurious  life 
blew  through  Cordoba.  An  atmosphere  hi  led 
with  poetry  and  exquisite  delight  surrounded 


Ziryab;  he  composed  his  songs  at  night  in  the 
company  of  two  servants  who  play  ed  the  lute. 
I le  gave  his  art  an  unprecedented  value....’ 

This  unprecedented  value  has  remained 
through  the  last  millennium  for  the  whole 
world  to  enjoy  m  the  many  different  forms 
music  takes  today, 


7  he  Ottoman  Caliphate  irus  the  first 
Euro- Asian  stale  to  hair  a  permanent 
military  musical  hand.  Founded 
in  1299 [  the  famous  Mehterhane 
military  hand  followed  the  caliph  in 
his  expeditions.  It  would  arrive  in  the 
middle  o  f  battles  to  rouse  the  spirit  of 
the  soldiers  while  also  terrifying  the 
enemy.  The  Janissary,  an  elite  army,  also 
had  a  hand  oj  six  to  nine  members  with 
instruments  tike  drums,  zurna,  clarinets, 
triangles,  cymbals  (ztl)  and  kettledrums 
of  war  (has  and  naqqara).  These  were 
carried  on  the  backs  of  camels. 

Europeans  met  the  Janissary  hands 
in  peace  and  war.  On  various 
ambassadorial  receptions  it  became 
fashionable  to  have  Ottoman  tin kish 
instruments,  the  Turqtierir  fashion,  m 
Europe.  Vie  Janissaries  were  defeated 
at  the  gates  of  Vienna  in  1683  and 
left  behind  their  musical  instruments. 
This  iv us  an  event  that  led  to  the  rise 
of  European  milita  ry  hands.  Even 
Napoleon  Bonaparte's  Preach  military 
hand s  were  equipped  with  Ottoman 
war  musical  insim waits  such  as  zil 
(cymbal)  and  the  kettledrums.  U  is  said 
that  Napoleons  success  in  the  battle  of 
Austcdilz  (1805)  wtis  due  in  part  to  the 
psychological  impact  of  the  noise 
\  of  his  fanfares. 


'Beauty  of  style 
and  harmony 
and  grace  and 
good  rhythm 
depend  on 
simplicity.' 

Plato 


Fashion  and  Style 


Fashions  may  come  and  cut,  hut  timeless  style  wilt  always  be  a 
foundation  of  taste.  So  il  may  not  be  surprising  to  find  out  that  many 
presenl  European  styles  and  ideas  of  dressing  arrived  twelve  hundred 
years  ago  when  Spain  was  part  of  the  Islamic  world. 


Ziryab,  the  musician  and  etiquette  teacher,  was 
also  a  trendsetter  and  style  icon  in  9lh -century 
Cordoba*  Spain.  ‘He  brought  with  him  all  the 
fashion.  Baghdad  was  the  Baris  or  New  York 
ofi  Is  day  and  ...  you  have  this  influx  of  ideas 
from  Baghdad  to  Cordoba*  so  lie  brought 
wilh  him  toothpaste  and  deodorant,  and  short 
hair.,..  Ibis  is  the  thing;  t  ordoba  had  street 
lighting,  sewage  works,  running  water...  said 
author  Jason  Webster  about  Ziryab  when 
speaking  with  Kageti  Omar  on  the  BBC’s 
recent  An  l skunk  History  of  .t'uropv. 

Baghdad  in  Iraq  was  a  great  cultural  and 
intellectual  centre  of  the  Islamic  world,  from 
which  Ziryab  also  brought  new  tableware*  new 
sartorial  fashions  and  even  the  games  of  chess 
and  polo.  I  3e  was  renowned  as  an  eclectic  man 
with  good  taste  and  his  name  was  connected 
with  elegance.  With  liis  refined  and  luxurious 
ways,  he  defined  the  court  of  the  caliphs  while 
the  average  Cordoban  imitated  his  hairstyle, 
the  new  short  look,  and  enjoyed  the  leather 
furniture  he  brought  to  Spain 


Henry  Terrace*  the  French  historian,  said 
twelve  hundred  years  later  oi  /iryab  that.  Tie 
introduced  winter  and  summer  dresses,  setting 
exact h  the  dates  when  each  fashion  was  to  be 
worn,  I  |e  also  added  dresses  of  half  season  for 
intervals  between  seasons.  Through  him.  luxu¬ 
rious  dresses  of  the  Orient  were  introduced  in 
Spain.  Lmdcr  Isis  influence  .s  fashion  industry 
was  sel  up,  producing  coloured  striped  fabric 
and  coats  of  transparent  fabric,  which  is  still 
found  in  Morocco  today! 

Xiryabs  achievements  gained  him  the  respect 
ol  successive  general  ions,  even  1131  to  the 
present  day,  In  the  Muslim  world,  there  is  nol 
a  single  country  that  dots  no l  have  a  street, 
a  hotel,  a  club  or  a  cafe  named  after  him.  In 
the  West,  scholars  and  musicians  si  ill  pay  him 
tribute. 

His  time  m  southern  Spain  coincided  wilh  a 
movement  and  development  that  shook  the 
Muslim  world  in  general,  because  without  a 
doubt,  a  lone  man  could  not  achieve  the  total 
transformation  that  occurred.  It  s  just  dial  he, 


Early  3  7"'  cenlury  manuscript  titled  Affw*m  oj  the 
Su!hiti  Ahmcii  I  by  KaLi tutor  Past™,  Khmving  typical 
costumes  of  this  time. 


Ziryab  hits  become  the  legendary  figure  assu- 
ciated  with  tl lis- 

Muslims.  especially  in  Andalusia,  developed 
a  sophist  killed  lifestyle  pattern  that  was 
based  tun  seasonal  influences.  The  choice  to 
eat  particular  foods  and  wear  certain  types  of 
clothing  and  material  was  crucial  in  providing 
com  lor  l  and  well  being.  In  clothing  terms, 
winter  costumes  were  made  essentially  from 
warm  col  Ion  ur  wool  items,  usually  in  dark 
colours.  Summer  costumes  were  made  ol  light 
materials  such  as  cotton,  silk  and  !!ax  thal 
came  m  light  and  brilliant  colours  from  local 
dye  works, 

Andalusian  Muslims  were  also  heirs  to  a 
number  of  oak -based  industries  developed  by 
the  Romans,  including  the  making  of  cork- 
soled  shoes.  They  intensified  and  diversified 
the  production  technique  and  cork  soled 
shoes  became  universal  in  the  country,  and  a 
staple  of  the  export  trade.  The  shoe  was  called 
qurq,  the  plural  is  tujmif,  which  subsequently 
returned  to  Castilian  in  the  form  ulron/ue. 

The  artisan  who  made  the  product  was  a 
qamit}.  Such  an  artisan  was  Abdul  lain  a  Sufi 
myst  ic  sandal  maker  of  Seville,  mentioned  by 
Ibn  ‘Arabi.  Artisans  ol'  this  trade  had  living 
quarters  called  qiimtqm.  now  Caraquin,  in 
Granada,  Madrid  also  had  (and  still  hasp  an 
oak  district. 

Two  medieval  Muslim  writers,  al  fkiqati  and 
Ibn  Abdun,  provide  detailed  specifications  n| 
the  making  of  cork-soled  shoes,  notably  thal 
the  leather  stitched  to  the  back  should  not 
be  skimpy,  and  that  leather  should  be  sewn 
to  leather,  with  no  filler  inserted  in  between. 
Some  shoemakers  put  sand  below  the  heel  to 
make  it  higher,  causing  it  to  break  when  worn. 
The  more  sophisticated  styles  and  methods 
were  then  adopted  by  Christians  after  the 
conmi  est  of  a  I  -  A  ndal us , 


So  the  nest  lime  you’re  out  shopping  lor  the 
latest  fashions  in  the  fane  test  designer  shops, 
remember  the  high  heels  of  a  thousand  years 
ago.  When  you  try  on  a  light  pair  of  summer 
trousers  or  a  dress  remember  Ziryab,  the 
blackbird  from  twelve  hundred  years  ago. 
because  this  was  the  time  such  ideas  were 
flying  into  Europe  from  the  f  asti 


Bduirt  left:  I  ci  tile  early  t6‘ 
century.  Cardinal  WoJsey 
decided  tv  rid  the  doors  of 
Hampton  Court  of  the  unhy 
gierk  rushes  and  use  carpets 
instead  I  If  ordered  sixty 

damascene  Carpets,  ori^iilal 
ing;  in  Damascus,  arid  a  few 
more  1mm  Venice. 

Below  right:  Carpets  were 
ai$o  used  to  drape  over  cam 
els  on  long  journeys  to  add 
some  level  of  comfort  for  the 
rider,  and  also  as  saddle  bags 
to  store  provisions. 


Carpets 


Thankfully,  about  five  hundred  years  ago  carpets  replaced  the  usual 
floor  covering  of  rushes  that  were  scattered  about  and  changed  from 
time  to  time. 


Fifteenth -century  writer  Erasmus  had  quite 
definite  ideas  about  these  rushes  on  English 
floors,  saying:  lrlhe  floors  are,  in  general,  laid 
with  white  clay,  and  are  covered  with  rushes, 
occasionally  renewed,  but  so  imperfectly, 
that  the  bottom  layer  is  left  undisturbed, 
sometimes  for  twenty  years,  harbouring 
expectoration,  vomiting,  the  leakage  of  dogs 
and  men,  ale  droppings,  scraps  of  fish,  and 
other  abominations  nut  fit  to  he  mentioned. 
Whenever  the  weather  changes  a  vapour  is 
exhaled,  which  I  consider  very  detrimental 
to  health.  I  may  add  that  England  ...  would 
he  much  more  salubrious  if  the  use  of  rushes 
were  abandoned,,  J 

To  avoid  such  pitfalls  of  twenty  year-old 
undisturbed  flooring, !  lampion  Court  is  said 
to  have  had  I  he  rushes  changed  daily  upon 


the  orders  of  Cardinal  Volsey.  [here  is  also 
an  illustration  in  Lambeth  Palace  that  shows 
King  Edward  IV  (1461-1483)  seated  in  a  mom 
strewn  with  blight  green  rushes,  fortunately 
Cardinal  Wolsey  took  personal  interest  in  his 
floor  coverings  and  eventually  rid  Hampton 
(  uurt  of  trie  rushes,  ordering  seven  carpets 
from  Venice  and  another  sixty  Damascene 
carpets,  originating  in  Damascus,  in  1 520. 

Carpets  come  from  an  old  tradition  of  carpet 
making,  a  tradition  that  started  long  before 
Islam.  Carpets  were  first  made  by  the  Bedouin 
tribes  of  Arabia,  Persia  and  Anatolia,  who 
used  them  as  tents,  sheltering  them  from 
sand  storms;  floor  coverings  providing  great 
comfort  for  the  household;  wall  curtains 
providing  privacy;  and  lor  items  such  as 
blankets,  hags  and  saddles. 


For  Muslims,  carpets  art1  hdd  in  special 
esteem  and  admired  lor  being  part  of  Paradise. 
Inspired  by  this,  they  developed  both  the 
design  and  weaving  technique,  and  so  their 
carpets  came  in  wonderful  colours.  This  was 
also  due  to  Muslim  chemistry1  producing  new 
tinctures  lor  tanning  and  textiles.  A  Tunisian 
scientist  called  Ibu  Hadis  in  the  I  T1' century 
carried  out  pioneering  work  on  inks  and  the 
colouring  of  dyes  and  mixtures  tu  produce  his 
Staff  of  the  Scribes. 

As  well  as  being  colourful,  Muslim  carpers 
were  renowned  for  their  quality  and  rich 
geometric  patterns  of  stars,  octagons,  triangles 
and  rosettes,  all  arranged  around  a  large 
central  medallion.  Arabesque  and  llorat 
patterns  Idled  the  areas  around  these  shapes 
pulling  it  all  together  with  a  sense  of  unity. 

Carpets  could  be  huge  covering  enormous 
floors  ijf  an  entire  audience  ball,  or  miniature 
rugs  for  individuals  which  gave  people  a  clean 
space  to  pray  or  simply  to  sit.  Wherever  they 
were,  they  could  place  the  rug  on  (be  floor  and 
know  it  would  he  <.  lean, 

\  p|r 

In  Europe  carpets  caught  on  quickly  and 
became  status  symbols.  King  Henry  VI 11 


(ruled  I!  509- 15*17)  is  known  to  have  owned 
over  four  hundred  Muslim  cai  pets,  and  a 
portrait  made  of  him  in  1337  shows  him 
standing  on  a  Turkish  c  arpet  with  its  Vshok 
star.  Muslim  designs  also  decorate  bis  robe 
and  curtains. 

Hut  the  earliest  English  contact  with  Mush  tit 
carpets  was  when  the  grandson  of  William 
the  Conqueror*  who  lived  in  the  Abbey  of 
Cluny*  gave  a  carpet  to  an  English  church  m 
the  12"1  century.  At  this  same  time,  the  Muslim 
geographer  and  philosopher  al-ldrisi  said  that 
woollen  carpets  were  produced  in  Chinchilla 
and  Murcia,  both  now  in  Spain,  and  were 
exported  all  over  the  world. 

Paintings  made  in  the  late  medieval  period 
show  us  bow  and  where  carpets  were  used 
and  what  people  thought  of  them.  In  14"  and 
15"  -  century  Europe,  they  were  first  used  in 
(  hristian  religious  paintings,  1  hen,  in  the 
15"  century*  the  European  landed  gentry 
displayed  them  from  windows  and  balconies, 
like  the  'Venetian  Capaodo'.  I  he  17"  century 
saw  decorative  carpets  covering  table  tops  and 
their  bases.  Cupboard  and  window  carpets 
also  made  an  appearance. 


hrnm  tell  In  right:  A  Lurkish 
lady  weaving  a  carpet  cm  a 
luum-,  a  Muslim  prostrating 
on  his  prayer  mat- 


Carpets 
were  also 
valuable  gifts, 
exchanged 
during 
diplomatic 
missions  to 
Europe. 


Belgian  artists  were  also  inspired,  Van  Eyck's 
painting  of  the  Virgin  and  Child  with  Si 
Denial  ian,  St  George  and  Canon  Van  der 
Paek\  which  he  painted  in  1436  at  Bruges 
shows  Mar)  (phuh)  seated  on  a  carpel  w  ith 
geometrical  shapes,  mainly  circles,  drawn 
around  rosettes  combined  with  lozenges  and 
eight -pointed  star  motifs. 

Muslim  carpets  were  so  highly  prized  lhal 
a  V  ictoria  and  Albert  Museum  publication 
quotes  a  chapter  in  I  lakluyfs  Voyages,  entitled 
Certain  directions  given  ...  to  M  Morgan 
Hubblethume,  sent  into  Persia.  1 57y !,  talking 
about  a  plan  to  import  Persian  carpet  makers 
into  England.  It  says  In  Persia  you  shall  find 
carpets  ot  course  thrummed  wool,  the  best 
of  the  world,  and  excellently  coloured:  those 
cutes  and  I  owns  you  must  repair  to,  and  you 
must  use  means  to  learn  all  the  order  of  the 
dyeing  ot  those  t  hr  unis,  which  are  so  dyed  as 
neither  rain,  wine,  nor  yet  vinegar  can  stain.,.. 
11  before  you  return  yon  could  procure  a 
singular  good  workman  in  the  art  of  Turkish 
carpet  making,  you  should  bring  the  art  into 
the  Realm  and  also  thereby  increase  work  to 
your  company" 


Besides  the  Ottoman /Turkish  carpet,  no  other 
carpel  reached  the  status  and  popularity  of 
the  Persian  carpet,  w  hich  became  a  state 
enterprise  in  the  Safavids’  reign.  These  rulers 
developed  trade  relations  with  Europe  and 
under  Shall  Abbas  1(1587-1629),  and  their 
export  and  the  silk  trade  became  the  main 
sources  of  income  and  wealth  for  I  he  Salavid 
stale.  I  hey  were  a  !s<  >  va  I  u  a  hi  e  gi  its,  exc  ha  nged 
during  diplomatic  missions  to  Europe. 

Carpet  making  was  a  huge  industry  and 
became  a  professional  art  requiring  designers 
to  draw  patterns  first  on  paper  before 
translating  them  into  woven  designs.  Hi  is 
was  on  a  massive  scale,  and  manufacturers 
received  orders  from  European  consumers, 
Persian  craftsmen  from  Tabriz,  Kasha n, 
Isfahan  and  Kerman  produced  eye 
dazzling  and  mesmerizing  designs,  clearly 
knotted,  ranging  from  medallion  centred 
carpets,  mihruh  carpets  and  vase  carpets  to 
personalized’  carpels  bearing  the  coat  of  arms 
of  a  number  of  European  rulers.  Many  of  the 
carpels  had  a  reel  angular  centre  dominated 
by  a  medallion,  and  a  border,  which  could  be 
several  bands  ul  various  widths. 


But  by  the  early  19th  tentin' y  the  carpel 
industry  started  to  decline,  partly  due  to 
historical  events  and  conflicts,  which  lost 
Persia  its  stability  and  security,  and  because 
J.umpcans  began  manufacturing  their  own  in 
the  18'"  century. 

The  first  production  of  imitated  Muslim 
carpets  in  Kurupe  was  under  1  ngiish 
patrons.  'The  Royal  Society  of  Arts  promoted 
the  establishment  of  successful  carpet 
manufacturing  on  the  Principle  ol  Turkish 
Carpets'  through  subsidies  and  awards.  So 
between  1757  and  1 759,  the  Society  gave 
£15fj  as  awards  lor  the  best  Turkish  imitated 
carpets. 

Today  Berber  carpets,  those  from  North 
AfricaT  are  increasing  in  popularity  faster 
than  any  other  type.  Berbers  do  not  show 
footprint  marks  or  vacuum  tracks,  and  they 
can  have  thicker  yarns  than  other  level  loop 
pile  carpets.  J  hey  are  available  to  alt  because 
they  come  in  expensive  wool  fibres  or  less 
expensive  nylon,  ole  bn,  or  nylon-olefin  fibres. 

With  modern  sophisticated  manufacturing 
materials,  carpels  have  become  one  of  the 


cheapest  available  flooring  methods  in 
houses,  apartments  and  offices.  The  comfort 
and  warmth  they  offer  has  increased  Iheir 
popularity,  making  them  the  most  used 
flooring  system.  They  are  also  a  luxury 
commodity,  sought  by  collectors,  textile 
museums  and  traders,  while  the  fame  of  the 
flying  carpel  ol  'Al’a  al-Din  lias  added  a  pinch 
of  emotional  mystery.  Carpeting  has  become 
essential  to  life  in  the  modern  world. 


A  IVrcian  nuiiuia  ipi 
shoeing  it  classroom  viih 
j  scholar  msttwiu’ig  m.de 
and  female  irliJlknls. 


02  SCHOOL 


What  is  learnt 
in  youth  is 
carried  in 
stone/ 


What  you  will  find  in  this  chapter  th  that  which  n  •  all  civilizations  great 
education  learning  and  applying  knowledge  for  a  piaitical  outcome  I  ke  bettering 
society  School  is  one  of  the  institutions  we  Inarn  m  and  the  Muslims  excelled 
in  Naming  right  from  the  primary  lefeltnasque  schools  Ihrough  to  universities 
and  the  illustrious  House  of  Whdom  dn  intellectual  aiademy  m  81  century 
Baghdad 


Arabic  proverb 


The  ethos  of  learning  was  a  u  where  enquiring  minds  searched  for  truth 
ua^ed  on  scientific  rigour  and  experimentation  where  opinion  and  speculation 
ere  cast  out  as  unworthy  pupils  This  system  of  learning  embodied  by 
medieval  Islam  f ,  >eu  the  backbone  and  foundation  from  which  came  forth 
e  exceptional  Inventions  and  discoveries 

<ere  you  H  c  scover  how  one  thousand  year-aid  chemical  processes  helped 
form  many  of  today  s  global  industries,  where  the  word  chairperson  came  from 
and  the  or  ^ns  of  admiral  tabby  and  sofa  You  fl  read  that  Robinson  Crusoe 


w -  -  i  t  the  first  t  be  stranded  and  that  William  Morris 


House  of  Wisdom 


Tm  hey  day  01  Baghdad  was  twelve  hundred  years  ago  when  it  was 
the  thriving  capital  ol  the  Islamic  world.  For  about  five  hundred  years 
the  city  boasted  the  cream  of  intellectuals  and  culture,  a  reputation 
gained  during  the  reigns  of  Caliphs  al-  Rashid,  al  MaVnun,  al-Mutadhid 
and  al  Muktafi.  It  was  the  world's  richest  city  and  a  centre  for  intellectual 
development,  being  second  in  size  only  to  Constantinople,  with  over  one 
million  inhabitants. 


People  on  the  cutting  edge  of  development 
and  discovery  group  together  and  so  iE  was  in 
Baghdad  under  the  four  generations  of  these 
caliphs,  "i he  reason  that  Baghdad  had  reached, 
and  maintained,  such  a  pinnacle  was  that 
these  caliphs  had  taken  a  personal  interest  ill 
col  I ect  i  ng  global,  g rou ndbreaking  sc  ienti  fi . 
works.  As  wei!  as  books,  they  h rough! 
together  Muslim  scholars  to  create  one  of 
the  greatest  intellectual  academies  in  history 
called  the  I  louse  of  \\  isdom,  i  his  intellectual 
powerhouse,  coupled  with  the  prowess  of 
Baghdad,  meant  the  city  was  the  headquarters 
tor  the  Arts,  Sciences  and  Letters,  and  the  mle 


it  played  in  (he  spread  and  development  of 
knowledge  in  I  he  Arts  and  Sciences  was  huge. 

The  1  in  use  (Academy)  of  Wisdom  was  known 
by  two  names  according  lo  its  development 
stages.  When  it  was  like  a  single  hal  in  the 
time  of  I  iarun  al- Rash  id  it  was  named  Bayt 
u/-//iA;mijh  hut  later,  as  it  grew  into  a  large 
inslituteVacadcmy,  in  the  time  of  al  Ma’mitn, 
it  was  named  Dttr at-tlikimh,  and  both  mean 
lthtf  House  of  VVLsdom'  It  housed  a  large 
library,  ‘the  Library  of  W  isdom  or  KhizamM 
nl  MihtuiK  and  this  held  a  huge  collection  of 
different  scientific  subjects  in  many  languages, 
making  it  a  scientific  academy. 


Brian  1 


V  tmif/li'fUtlDi  ri  -ftott 


1 '  lit  i  iff 

U  1 1  tS  / l  frti  w  ■ 


Baghdad  in  iy?2,  Ekven  collude*  earlier,  rhi-n  t.jj-'isul 
wa*  rbc  site  <>|  (tic  I  Inuw  (rl  Wisdom. 


Syrian  stamps  issued  In  !V  4  shewing;  at-Kintli.  .1  LlmlIiiij;  slJuiIjt  ii  i  the 
House  nfVijdciti,  who  irar.d.iltil  I  h l.1  work  ol  Ar isintlo. 


Caliph  Mohammad  a  I  MahJi  first  began  mb 
lecting  manusci  ipts  when  he  came  across 
them  during  his  war  ex pedi linns.  3  lis  son. 
Caliph  al-E 3adk  carried  on  this  work  mi  til  his 
sou.  Caliph  Ha  run  a]  Rashid,  who  reigned 
from  7K6  to  809  ( T*,  formally  hmlt  the  scien¬ 
tific  col  lection  and  Academy  o  l  Science.  Cal¬ 
iph  al-Manum,  who  reigned  for  twenty  years 
from  HI3t  extended  the  I  louse  of  Wisdom  and 
designated  a  section  or  wing  for  each  branch 
or  science,  so  the  place  was  full  to  bursting 
with  sc  lent  bits  or  ‘Ultmm,  art  scholars,  famous 
translators,  authors,,  men  nl  letters,  poets,  and 
professionals  in  the  various  arts  and  crafts . 

These  medieval  brains  met  ever)  day  for  trans¬ 
lation,  reading,  writing,  discourse,  dialogue 
and  discussion,  l  he  place  was  a  cosmopolitan 
melting  pot  and  the  languages  that  were  spo¬ 
ken  and  written  included  Arabic,  the  lingua 
franca,  larsi,  Hebrew,  Syriac,  Aramaic,  (A reek, 
i  .at in  and  Sans!  rit,  which  was  used  to  translate 
the  ancient.  Indian  iti  at  hematics  manuscripts. 

Among  the  famous  translators  was  Yuhanna 
ibn  al  Bitru,|al  Tiirjn man,  known  as  the 
Translator  fonah,  son  of  iht  Patriarch!  E  le 
was  more  at  home  with  philosophy  than 
medicine  and  translated,  from  Latin,  l  he  Book 


of  Animals  by  Aristotle  which  was  in  nineteen 
chapters,  Hunayn  ibn  Ishaq  was  a  iso  a 
renowned  translator  of  the  books  by  the  Greek 
physician  Hippocrates  and  Galen, 

Al-  Kindi,  the  physician,  philosopher,  math 
emulician,  geometer,  chemist,  logician  and 
astronomer,  was  chosen  by  Caliph  al-MaTmm 
to  be  one  of  the  scholars  leading  the  transla¬ 
tion  of  the  work  ol  Aristotle,  He  had  h  is  ow  n 
pet  sonal  library  which  used  to  be  referred  to 
as  al-Kindiya. 

A 1  M  a']  nu  1 1  was  a  forward  -thinking  ca  I  i  ph 
and  contacted  other  world  leaders  in  bis 
pursuit  fen  knowledge.  It  is  said  that  he  wrote 
to  the  king  f>i  SiL  ily  asking  him  for  the  entire 
contents  of  the  Library  of  Sicily,  which  was 
rich  in  philosophical  and  scientific  books.  The 
king  responded  positively  to  the  Caliph  by 
sending  him  copies  from  the  Sicilian  l  ibrary. 

The  transportation  of  books  varied.  Wit  In  nil 
the  availability  of  modern  planes,  if  is  also 
said  that  al  MaVnun  used  a  hundred  camels 
to  carry  handwritten  books  and  manuscripts 
from  Khurasan  in  Iran  In  Baghdad. 

The  Byzantine  emperor  was  also  approached 
because  al-Ma mun  wanted  to  send  sortie  ot 
his  scientists  to  translate  the  useful  books  that 


‘If  he  (the 
teacher)  is 
indeed  wise  he 
does  not  bid 
you  enter  the 
house  of  his 
wisdom,  but 
rather  leads 
you  to  the 
threshold  of 
your  own  mind.' 

kh.ilil  Gibran  in  hi 
b«r.ii  I  he  #*ri»pbt  . 


were  stored  in  his  empire.  The  emperor  said  yes  and  the  scientists 
went,  and  were  also  charged  with  bringing  back  any  books  oi  the 
Greek  intellectuals. 


Caliph  al-Ma’mun  not  only  steered  the  organization  of  the  House 
of  Wisdom,  hut  also  participated  with  the  scientists  and  scholars 
m  i heir  discourses  and  discussions  and  built  an  astronomy  centre 
called  Mar  sad  Kdaki.  it  was  run  by  his  personal  astronomers,  a  jew 
named  Sanad  ibn  Ali  al  Yahoudi  and  a  Muslim  named  Yahya  ibn 
Abi  Mansour.  It  is  said  that  Sanad  became  a  Muslim  al  the  hands  of 
al  Ma’mun  himself. 


As  well  as  taking  up  the  reins  of  the  1  louse  of  Wisdom.  al-Mamun 
took  after  his  father  in  establishing  many  higher  institutes, 
observatories  and  factories  for  textiles.  It  is  said  that  the  number  of 
higher  institutes  during  his  reign  reached  332.  they  were  packed 
with  students  pursuing  various  subjects  in  the  arts  and  sciences. 

He  also  apparently  asked  a  group  of  wise  men  to  prepare  a  map  of 
the  world  for  him  which  they  did.  This  was  known  as  ‘al-Ma'muri's 
map’  or  al-sur&h  al-tnaniuttiyahT  which  expanded  upon  those  which 
were  available  during  the  lifetime  of  Ptolemy  and  other  Greek 
geographers. 

Among  the  House  of  Wisdom's  luminaries  of  the  time  were  the 
By  mi  Musa  brothers.  Muhammad,  Ahmed  and  al  Hasan,  known 
as  mathem ati c ians  an d  i nvenU > rs  of  trick  d evi ces;  ai  K  h  wari /mi, 
the 'father  ol  algebra;  al-Kindi,  inventor  of  decryption  and  musical 
theory;  Saved  ibn  I  laroun  al-Kafib,  a  senbe  or  writer;  I  lunayn  ibn 
Ishaq  a  I  Tbadi,  physician  and  translator,  and  bis  son  Ishaq.  Ihese 
names  appear  time  and  time  again  throughout  this  book  because 
these  Individuals  were  researching,  discovering  and  building  a  vast 
edifice  of  knowledge,,  based  on  real  experiments,  that  has  provided 
a  firm  bedrock  for  much  of  what  we  know  today. 

Al-Mamun  was  a  \  i  sionary  of  education  and  some  historians  have 
given  him  the  title  of 1 1  He  Master  of  Arab  Civilization  because  of 
what  was  left  behind  as  cultural  heritage  in  Baghdad,  The  1  louse 
of  Wisdom  and  the  splendour  of  Baghdad  made  it  a  pulsating 
metropolis,  crowded  writh  the  great  minds  of  the  day. 


fc 


However,  we  must  distinguish  between,  the  Abba  si  d  House  of 
Wisdom  above  and  the  F atimid  I  louse  of  Wisdom  { Dar  At  Hikma )* 
which  was  established  in  Cairo  in  K)U5  by  the  Caliph  Al  -  Hakim. 
This  academy  lasted  165  years.  Other  cities  in  the  Eastern  provinces 
of  the  Islamic  world  established  several  ’Houses  of  Science'  {Oar  al- 
llm)t  or  more  accurately  "Houses  of  Knowledge,  in  the  9"'  and  10th 
centuries  to  emulate  that  of  Dar  Hikma  in  Baghdad. 


Artistic  impTtsiiom  o(  iht  Houte  of 
Wisdom  in  Baghdad 
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Schools 


Stand  up  for 
vour  teacher 
and  honour 
him  with  praise. 
For  the  teacher 
is  almost  a 
prophet. 

Did  you 
see  greater 
or  more 
honourable 
than  that  who 
creates,  foster., 
and  develops 
personalities 
md  brains?' 


SPENDING  UP  TO  SIXTEEN  FORMATIVE  YEARS  IN  SCHOOLS,  Wc  have 
favourite  teachers,  hated  subjects,  and  a  bag  full  of  memories  from  sports 
days  to  silting  exams.  Our  lives  are  moulded  by  timetables  of  classes, 
until  finally  we  emerge  with  a  head  full  of  some  kind  of  knowledge. 


In  Muslim  countries  a  thousand  years  ago, 
the  .school  was  the  mosque.  There  was  little 
distinction  between  religion  and  knowledge 
as  the  mosque  was  both  the  place  of  prayer 
and  the  place  of  leai  rung.  Subjects  included 
ie nee,  so  religion  and  science  sal  side  by 
side  comfortably,  which  was  not  the  case  in 
other  parts  of  the  world.  According  to  L  Vanish 
historian  Johannes  Pedersen,  learning  ’was 
intimately  bound  up  with  religion  ...  to  devote 
oneself  to  both,  afforded  ....  inner  satisfaction 
and  ...  service  to  God,  ...  it  not  onh  made 
men  of  letters  witling  to  accept  deprivation  ... 
it  prompted  others  to  lend  them  aid’ 


Prophet  Mohammad  ( Jibuti)  made  ifoe  mosque 
the  main  place  of  learning,  travelling  between 
them,  teaching  and  supervising  schooling. 
Anywhere  a  mosque  was  established,  basic 
ins  true  tirth  began,  1  le  also  sent  teachers  o|  the 
Quran  In  the  tribes  and  they  were  called  Ahl 
at  T/nr  or ’the  people  with  knowledge"  This 
meant  that  education  spread  everywhere  and 
these  travelling  teachers  lived  lives  ol  great 
contentment.  In  Palermo,  [bn  Hawqal,  a  1 0*1 
century  geographer,  merchant  and  traveller, 
claimed  to  have  counted  about  three  hundred 
elementary  teachers. 


At  tilt  Time  of  Prophet  Mohammad  (pbuh) 
in  the  century  there  were  nine  mosques 
mi  Medina,  which  is  now  in  Saudi  Arabia. 

I  he  first  school  then  appeared  here  in  653 
Cl:  and  the  idea  of  schooling  spread  like 
wild  line,  so  one  sprang  up  in  Damascus* 
Syria  m  711.  Eighth- century  Cordoba, 
Spain,  had  schools  and  by  the  late  91h  cen¬ 
tury  nearly  every  mosque  had  an  eleuien 
lary  school  for  the  education  ol  hot  It  boys 
and  girls, 

Al  the  age  ol  six  nearly  all  boys,  except  the 
rich  (who  had  private  tutors)*  some  girls 
and  some  slave  children,  began  elementary 
school.  Tuition  was  normally  free  or  so 
inexpensive  that  it  was  accessible  to  all.  One 
of  the  first  lessons  in  writing  was  to  learn 
how  to  xvi  ite  the  ninety-nine  most  beautiful 
names  ol  ( iod  ami  simple  verses  from  the 
Quran.  Alter  this,  the  Quran  was  studied 
thoroughly  and  arithmetic  was  added. 

By  the  10'1'  century,  teaching  was  mm  mg 
away  from  the  mosque  and  into  the 
teachers  house,  which  meant  that  gradually 
schools  developed,  in  Persia  first.  "I  hen  by 
1066,  when  the  Normans  were  invading 
England,  the  Seljuks  huill  the  Nizamiyah 
school,  named  aftei  its  founder  Vizier 
Nizam  a l  Mulk  ol  Baghdad,  Ihis  was  the 
first  proper  school  that  had  a  separate 
leaching  huihlmg.  However,  schook 
{nunintms)  were  established  and  salaries 
were  designated  tor  teachers  in  I  he  early 
days  of  Islam, 

Like  many  Muslim  buildings,  schools  were 
constructed  with  nn  expense  spared,  and 
beauty  was  an  important  consideration. 
Each  had  a  courtyard  with  one,  two.  three 
or  four  hwms  (large  arched  halls  directly 
open  to  the  courtyard},  which  were  used 
tor  lessons,  as  well  as  a  prayer  hall.  In  mg 
accommodation  (individual  rooms}  and 
an  ablution  complex,  hortlie  first  lime. 


Ih 


E  rlt:  i  hii  si'Eior nlh.  m 
in  1890.  Right:  Bayimd  II 
Ki,i  3 1  i  vts  ti  1 1  n  ivt'  rsi!  y  t 1  mi  fih'x 
turisistin^g  tij  rnuKLiuc, 
mtiJraau  u.ud  hospital  in 
bdirne.  Turkey. 


Knowledge  ex¬ 
ists  potentially 
in  the  human 
,oul  like  the 
seed  in  the  soil;  \ 
by  learning  the 
potential  be¬ 
comes  actual. 

niuvul  phi!  ‘  ■ !’ 

I  I  ihiVii  1  inn  n  hi 
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the  state  or  ruling  caliph  exercised  some 
supervision  over  teaching,  and  teachers  had.  to 
have  permission  he  lore  they  loll  Id  teach. 

A  14,h- century  Muslim  educationalist  lhn 
a  I  Hajj  had  much  lo  say  -il>c  ]  u  t  schools: '  I  he 
schools  should  he  in  the  bazaar  or  a  busy 
street,  not  in  a  secluded  place....  It  is  a  place 
for  teaching,  not  an  eating  house,  so  the  hoys 
should  not  bring  food  or  money....  In  the 
organization,  a  teacher  must  have  a  deputy 
loset  the  lUiss  in  their  places,  also  visitors 
according  to  their  rank,  to  awaken  the  sleepers, 
to  warn  those  who  do  what  they  ought  not 
or  oiml  what  they  ought  to  do,  and  bid  them 
listen  to  the  instruction.  In  class,  conversation, 
laughing  and  jokes  are  forbidden,' 

By  the  I5,h  century,  the  Ottomans  had 
re volul ionized  schools  by  setting  up  learning 
complexes  in  towns  like  Bursa  and  Hdirne  in 
Turkey,  i  heir  school  system  was  called  Kutiiye, 
and  constituted  a  campus-  like  education,  with 
a  mosque,  hospital,  school,  public  kitchen  and 
dining  area.  These  made  learning  accessible  to 
a  wider  public  while  also  offering  free  meals, 
health  care  and  sometimes  accommodation. 
The  Fatih  Kulliye  in  Istanbul  was  such  a 


complex,  with  sixteen  schools  teaching  science 
and  theology. 

Where  did  all  the  money  come  from  for  all 
these  institutions?  Well,  not  so  much  in  taxes, 
but  from  public  funds  that  were  charitable 
donations  from  a  foundation  called  ivtiqf* 
Anyone  could  set  up  a  school  under  a  deed 
or  foundation  as  long  as  they  abided  by  the 
beliefs  of  Islam.  Finance  covered  maintenance, 
teachers'  salaries.,  accommodation,  food  for 
students,  and  also  bursaries  for  those  in  need. 

Because  education  was  held  in  such  high  es¬ 
teem,  money  was  given  generously  and  learning 
flourished,  ibn  Battuta,  the  14Lh- century  Mus¬ 
lim  globetrotter,  talks  about  the  student,  who 
was  supported  one  hundred  per  cent:  '...  any¬ 
one  who  wishes  to  pursue  a  course  ol  studies  or 
to  devote  himself  to  the  religious  life  receives 
every  aid  to  the  execution  of  this  purpose’ 

Many  students  in  the  2Pr  century  would  tike- 
such  free  education,  and  even  though  the  I4lb 
century  may  seem  like  a  long  time  ago,  the 
methods  of  organization,  logistics  and  system 
of  institutionalization  could,  maybe  oiler  a  few 
pointers  for  today. 


It  was  this 
great  liberality 
which  they  not 
the  [Muslims] 
displayed  in 
educating  their 
people  in  the 
schools  which 
was  one  of  the 
most  potent 
factors  in  the 
brilliant  and 
rapid  growth 
of  their  civiliza¬ 
tion.  Education 
was  so  univer¬ 
sally  diffused 
that  it  was  said 
to  be  difficult 
to  find  a  Mus¬ 
lim  who  could 
not  read  or 
write.' 

t  diiLJtimuIr  t 
F  H  Wilds 


Turkish  miniature  from  tbr 
1 7*1  century  by'  Mehmed 
b  Amir-shah*  showing  (be 
Ghapaufar  Aga  rwcdrasa  in 
Istanbul. 
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Universities 


Today,  more  people  than  ever  before  are  applying  for  university 

education.  In  the  UK  alone,  just  less  than  half  a  million  people  want 
Lo  start  studying  full  time  courses,  and  more  women  than  men  are 
continuing  on  the  path  of  learning.  This  quest  for  knowledge  was  also  close 
to  the  heart  of  Muslims  as  they  are  urged  throughout  the  Quran  Lo  seek 
knowledge,  observe  and  reflect.  This  meant  that  all  over  the  Muslim  world, 
advanced  subjects  were  taught  in  mosques,  schools,  hospitals*  observatories 
and  the  homes  of  scholars. 


Seek 

knowledge 
from  the  cradle 
to  the  grave.' 

S’  ijslnil  p*  •  '  i  1 


You’ll  have  read  about  school  education  in 
this  chapter,  and  know  I  hat  once  'primary1 
education  was  complete,  a  student  could  go 
on  to  further  study  in  Arabic  grammar  and 
poetry,  logic,  algebra,  biology,  history,  law  and 
theology.  I  here  were  also  scientific  academies 
which  had  their  own  rectors. 

'there  is  some  overlap  between  school  and 
university  education.  Both  began  in  the 
mosque,  but  'University1  in  Arabic  is  Jtimi'uh, 
which  is  the  feminine  form  of  the  Arabic 
lor  mosque,  huni.  So  in  Arabic  the  place  ol 
religion  and  the  place  of  advanced  learning 


are  completely  tied  together,  'there  is  no 
equivalent  in  other  cultures  or  languages*  and 
some  of  the  mosques  of  Islam  are  the  oldest 

universities, 

Famous  mosque  universities  include  ai- A/ har, 
which  is  still  mulling  today,  one  thousand 
and  thirty  years  later.  Being  the  local  point  of 
higher  learning  in  Kgypl,  it  attracted  the  cream 
of  intellects.  So  it  is  known  for  its  age,  and  also 
lor  its  illustrious  alumni;  Ibn  a  I  1 1  ait  ham,  v,  ho 
discovered  how  we  see,  lived  there  for  a  long 
lime  and  lhn  Khaldun,  a  ]  •lih  century  leading 
sociologist,  taught  there. 


1  he  al  -  A  ?h  a  r  muiq ue 
university  in  Cairns  founded 
in  V72.  remains  one  ef 
t  he  rt  iniwmsl  InutihLinal 
universities  (if'  3 si  M  i 


I.jch;  Oiurlyard  ul' 
al-QjJrawiyin  dutwtilg  a 
Mihmh  i m.-I l! i stl  iSif  fountain 
noritiitlly  use*!  tur  prayer  on 

sun!  iiilt  L'veni  ngs. 

RijJii:  'I  ho  liming  room  at 
iil-Qarawiym  housing  ci  fully 
functioning  v^ter  dock 
showing  a  ‘kTies  nf  brass  jars, 
and  an  astrolabe  indicating 
days  anti  months.  On  the 
whitf  wul  hangs  one  tut  the 
old :  st  !  urupt'in:  t ;  r.i  rad  I  ul]  ll:j 
docks.  On  the  Hour  is  the 
hod  c tri  which  [he  liilic 
keeper  sleeps.  Outside  this 
room  there  is  a  snlldial  (not 
shown). 


A  grand  college  mosque  complex  was  al- 
Qa i  awiyin  in  Fez,  M  o  rocco/ 1  his  u n i  ver s i  h 
was  originally  built  as  a  mosque  during  the 
hliiskis'  Rule  iin  8-1  l  CF.  by  Fatima  al  -  Filin,  a 
l  lev*  ml  atiit  pious  young  woman.  She  was  well 
educated,  and  alter  inheriting  a  large  amount 
from  her  lather,  who  was  a  successful  busi¬ 
nessman,  vowed  to  spend  her  entire  inherit¬ 
ance  on  building  a  mosque/ uni  versify  suitable 
for  her  community  in  Fez,  She  pul  a  design 
constraint  on  the  building  l  hat  all  the  building 
material  should  be  from  the  same  land.  On 
burnt liing  the  project  she  began  a  dally  fast 
until  the  campus  building  was  completed. 

Fatima  all'ihri  wanted  t<s  give  the  Etv 
community  a  learning  cent  re.  lake  some 
of  the  grand  mosques.  al-Qarawiyin  soon 
developed  into  a  place  tui  religious  instruction 
and  political  discussion,  gradually  extending 
its  education  to  all  subjects,  particular!}  the 
natural  sciences,  and  so  it  earned  its  name  as 
on.  ot  the  first  universities  in  history. 

The  university  was  well  equipped,  especially 
with  astronomy  instruments,  and  the 
'timers  room'  had  astrolabes,  sand  clocks 
and  other  instruments  to  calculate  time. 


As  well  as  astro  no  my,  studies  were  in  the 
Qm  an  and  theology,  law,  rhetoric,  prose  and 
verse  Writing,  logic,  arithmetic,  geograph)' 
and  n  led  i  c  l  t  re.  t  he  re  were  aisr  >  cou  rses  on 
grammar,  Muslim  history,  and  elements  ot 
chemistry  and  mathematics.  I  his  van  el  y  ul 
topics  and  the  high  quality  of  its  teaching  drew 
scholars  and  students  from  all  over. 

So  oveT  whelming  was  the  number  of 
applicants  that  the  university  Few!  to  introduce 
a  rigorous  selection  system,  just  like 
universities  today.  Back  then,  |hc  conditions 
included  teaming  the  whole  Quran  and  good 
knowledge  of  Arabic  and  general  sciences, 

these  mosque  'universities*  not  only  took  local 
students,  they  were  international  atfairs.  So  in 
the  famous  Abbasid  universities  of  Baghdad, 
Iraq,  medicine,  pharmacology,  engineering, 
astronomy  and  other  subjects  were  taught  to 
students  from  Syria,  Persia  and  India.  Students 
at  al-Azhar  University  in  Cairo  included  large 
numbers  of  foreigners,  alongside  Egypt  ians 
from  areas  outside  Cairo.  They  were  all  given 
resident iaJ  units  that  they  had  to  look  after, 
and  received  free  food.  Every  large  unit  also 
included  a  library,  kitchen  and  toilet. 


This  ‘university’ 
[al'Qarawiyin 
in  Fez]  was 
number  one 
in  Morocco, 
built  in  841 CE 
by  Fatima  al- 
Fihri....  [who] 
wanted  to 
give...  [her] 
community  a 
learning  centre. 


lhn  Sina,  jEm.i  ktltswci  as  Avicenna  (in  the  chair}, 
surrounded  by  students,  front  a  17  '  -century  Persian 
manuscript. 


Financial  support  for  students  was  part  of 
the  educational  package.  At  the  al-Qarawiyin 
Mosque  university  in  Morocco  students  didn’t 
pay  tecs,  unlike  students  ol  today,  am!  were 
given  monetary  allowances  tor  food  and 
accommodation.  All  tins  was  made  possible 
by  endowments  from  royal  families.  Students 
lived  iii  residential  quadrangles*  in  two  and 
three -storey  buildings,  each  with  between 
vtxty  and  one  hundred  and  J  1ft -j  other  students. 

Like  all  good  universities,  these  also  had  phe¬ 
nomenal  libraries  with  a  lot  of  books  given 


from  personal  collections.  At  theZaytuna 
Mosque  m  Tunisia,  there  were  manuscripts 
un  grammar;  logic,  documentation!  etiquette 
of  research,  cosmology,  arithmetic,  geometry* 
minerals  and  vocational  training.  At  the  Tu¬ 
nisian  Qayrawans  Aliqa  1  ihrary,  there  was  an 
Arabic  translation  of  History  of  Andenl  Na¬ 
tions  which  was  written  hy  St  Jerome  before 
420  CR. 

'I he  teaching  was  m  a  study  group,  known  as 
a  halaqitl  nl-‘slm  or  Imluqa.  This  was  a  semi¬ 
circle  in  front  Ol  the  teacher  formed  hy  scaled 
students.  Visiting  scholars  were  allowed  to  sit 
beside  the  lecturer  as  a  mark  of  respec  t,  and 
in  many  htihujus  a  special  section  was  always 
reserved  for  visitors.  'Ihe  Mosque  ol'  An  it  near 
Cairn  had  more  than  lorty  kahuna <  at  some 
point,  and  in  the  chief  mosque  <  >f  (  aim  there 
were  120  lutlcuftis. 

Courses  were  difficult,  and  medicine  was 
particularly  gruel  ting,  like  in  universities 
today,  with  the  depart  men  I  of  medicine 
having  a  hard  and  long  examination. 

Anything  less  than  <\  pass  meant  that  person 
couldn't  practice  medicine  and  was  formally 
pronou  need  inc< >m petent . 

The  students  of  law  went  through  undergradu¬ 
ate  training  and.  if  they  were  successful,  were 
chosen  by  their  master  as  a  fellow.  Only  then 
could  they  go  onto  graduate  studies  which 


lasted  an  indefinite  period  ol  time.  It  could  be 
up  to  twenty  years  before  they  acquired  their 
own  professorial  chain  The  law  student  had  to 
get  a  certificate  of  authorisation  and  a  license 
before  practising, 

Hie.se  certificates,  known  as  ijazas,  could  be 
the  origin  of  the  word  baccalareus  which  is 
the  lowest  university  degree.  Hie  term  first 
appeared  in  ihe  l  nivei  sity  of  Paris  degree 
system  set  up  in  123]  by  Pope  Gregory  IK. 

It  could  be  a  latinized  Arabic  phrase  that  the 
Muslims  used.  Bi-haqq  ul-riwnyeh  meant  3  he 
right  to  teach  on  the  authority  ol  another,  and 
this  phrase  was  used  in  the  degree  certificates', 
ifazaSi  for  six  centuries.  When  a  student 
graduated  be  was  given  this  license  and  it 
literally  meant  he  now  had  'the  right  to  teach" 

Now  the  International  Baccalaureate  is  a  quali¬ 
fication  for  international  students  getting  them 
ready  for  universities  anywhere  in  the  world. 

Muslims  institutionalized  higher  level 
education.  There  were  entrance  exarms 
challenging  finals,  degree  certificates,  study 
circles,  international  students  and  grants.  In 
fact,  there  is  a  remarkable  correspondence 
between  the  teaching  procedures  in  medieval 
'universities’  and  the  methods  of  the  present 
day.  They  even  had  collegiate  courses,  prizes 
for  proficiency  in  scholarship,  and  oratorical 
and  poetical  competitions, 


Ci  rad  uni  ion  errm mo  i  vs 
could  haw  started  in 
Cordoba. 


'Books  were 
presented  and 
many  a  scholar 
bequeathed 
his  library  to 
the  mosque 
of  his  city  to 
ensure  its 
preservation 
and  to  render 
the  books  ac¬ 
cessible  to  the 
learned  who 
frequented  it. 
And  so  grew 
up  the  great 
universities  of 
Cordoba  and 
Toledo  to  which 
flocked  Chris¬ 
tians  as  well  as 
Moslems  from 
all  over  the 
world.’ 

R  \  M.iekeir  cn,  «i 
coiiU  mporur 
I  unip  an  hi -dorian  ol 
Islamic  librarians  hip 


...  over  a  thou¬ 
sand  years  ago, 
we'll  find  a 
,tudy  circle  or  a 
Halaqat  al-'ilm 
or  halaqa  gath¬ 
ered  around  a 
professor  who  \ 
was  seated  on 
a  chair.... 


The  Professor's  Chair 


YOU  MUST  HAVE  WONDERED  WHY  A  CHAIRMAN  OR  WOMAN,  a 

professional  head  of  an  organization,  is  called  by  such  a  title,  in  todays 
terminology  they  arc  often  just  referred  to  as  the  chair.  J  his  usually 
means  a  professor  who  has  been  awarded  the  chair  of  say,  mathematics,  or  it  is 
a  president  who  presides  at  the  meetings  of  an  organization  and  people  have  to 
address  their  remarks  to  this  chair'  person. 


Well,  if  we  go  back  to  the  teaching  in  the 
mosques,  Muslim  sellouts  and  li diversities 
over  si  thousand  years  ago,  we’ll  find  a  study 
circle  or  a  I InLiqnt  iit-'ihii  or  ihtitujo  gathered 
around  a  professor  who  was  seated  on  a  chair, 
or  kursi  in  Arabic.  Initially,  it  was  just  tu 
give  the  teacher  a  comfortable  place  and  to 
make  him  higher  than  the  seated  students  so 
they  could  see  and  hear  him  belter.  It  is  this 
notion  of  chair,  or  kursi,  that  evolved  into  a 
professional  position,  like  the  chair  of  a  board 
or  a  committee. 

The  professor  in  the  chair  of  the  study 
circles  w  as  either  chosen  by  the  caliph  or  by 


a  committee  of  scholars  (uf-Hmi’m),  asm 
present  day  Qum  in  Iran  or  Natal  in  Iraq. 

1  hey  are  chosen  for  their  scholarly  prowess 
and  popularity.  I  bn  'Aqil,  a  scholar  who  died 
m  Illy,  was  appointed  to  a  well  known  chair 
\n  fnmi' ni  Afimsur  in  Baghdad,  and  he  became 
the  main  teacher.  Outstanding,  distinguished 
and  popular  scholars  could  be  appointed  to 
two  chairs  at  the  same  time,  and  they  would 
lecture  at  two  mosques. 

Some  chairs  were  also  known  by  the  discipline 
they  represented,  so  there  was  chair  tor  the 
study -circle  of  the  traditionalists  or 
ahl  al-htuiiih,  and  one  Lor  the  grammarians. 
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htikiqiit  al  iHihwiytti.  t  >t 2a t.- rs  were  known  by  the 
name  of  the  family  whose  members  occupied 
it  in  succession  *  so  there  was  the  chair  of  the 
Barmakids  or  linhujtU  ni-Hartunikah.  Sometimes 
institutions  spec  htli/ed  in  pnrticiilut  holds  and 
therefore  received  a  corresponding  chair,  like  the 
Nizamiyah,  a  school  in  Khargird,  Iran,  which  did 
not  have  a  chair  of  theology,  but  only  a  chair  of 
law. 

Once  . l  professor  was  appointed  Lvj  the  caliph  to 
a  chair  in  one  of  the  main  mosques  or  /uphj,  he 
ordinarily  held  it  for  the  remainder  ot  his  lifetime. 
Cases  of  lengthy  tenure  are  frequent,  like  Abu  Ali 
a  I  Kalian  i,  who  was  in  Iris  eighties  when  he  tired  in 
l Ob  I  after  occupying  his  chair  for  fifty  years. 


Sometinres  professors  moved  from  one  main 
mosque  to  another  like,  Sharif  Abu  Ja'tar,  who  died 
in  1077,  He  first  held  a  chair  in  ]nmi'  al-Mamur, 
on  lire  west  side  of  Baghdad,  then  he  moved 
its  the  east  side,  where  he  taught  in  an  exclusive 
institution  near  the  Giliphal  Palace,  before  moving 
further  north  once  again,  because  of  a  flood  in 
IU7-1,  when  he  was  appointed  a  new  chair  in  jumi 
al-Qasr. 

Al  times  when  the  chair  or  chairs  were  vacated  by 
the  death  of  the  incumbent,  another  was  selected, 
usually  based  on  his  seniority  and  competence. 

So  next  lime  you  are  in  a  meeting,  you  now  know 
where  the  peculiar  term  chair"  originated  from 
and  why. 


P/ 

W 

f  <V-  /  1 

La 

m 

1  y  ren  tury  i  I  lust  rat  i  tin  i  if 
a  hiTinori  in  j  truraqUc  Imni 

i  Ire  Mmjrmtitf  or  ^ssewtWics 

«l  a] -Hariri.  Note  that  the 
only  person  on  the  chair 
(ffjmtwr}  is  lire  lecturer,  and 
l his  is  where  the  term  'chair 
(as  in  university  chair) 
conies  from. 


Libraries 


...  there  can  be 
no  education 
without  books.' 

*  i  jl’iv  I’ictv .  i  h 


WITH  THE  APEEARANCK  OT  THE  TKI.fcVlSl.ON  it  Was  predicted 

that  the  shelf  life  of  books  faced  certain  doom,  but  books  have 
held  their  own  The  introduction  of  the  internet  was  the  next  big 
challenge  but  books  still  continue  Lo  enthral  both  young  and  old.  Books  have 
weathered  the  coming  of  modern  entertainment  technology  as  academic 
treatises,  magic  books,  adventures,  thrillers,  romantic  stories  and  biographies. 
Today;  as  a  thousand  years  ago,  they  still  captivate,  inspire  and  draw  people 
into  their  silent,  personal  world,  and  there  is  nowhere  that  this  world  exists 
more  than  in  the  corridors  and  bookcases  of  libraries. 


Books,  manuscripts  and  treatises  covering  eve 
ry  area  of  Muslim  science,  technology  and  arts 
were  produced  in  astronomical  proportions. 
Right  from  the  century  Muslims  began 
producing  books,  because  they  knew  how  to 
make  paper,  and  because  they  were  greatly  en¬ 
couraged  to  record  all  their  experiments. !  he 
Abbasid  Caliph  al  Ma'mun  paid  translators  the 
weight  of  each  book  in  gold  that  they  trans¬ 
lated  from  Greek  into  Arabic.  Ibis  produced  a 
vast  stack  of  books,  commanding  the  attention 
and  respect  of  following  generations,  Muslim 
and  non  Muslim,  During  the  Abbasids.  hun¬ 
dreds  of  libraries  (also  private!)  owned.)  were 
opened,  making  man)  thousands  of  hooks 
available  to  readers. 


Before  the  science  hot ]ks  came  Mu  very  lust 
book  in  Islam  in  the  7"'  century.  This  was 
the  Quran,  which  was  revealed  lit  Prophel 
Mohammed  (pbuh)  in  the  form  of  messages 
called  Aityiits  or  verses.  These  were  immedi¬ 
ately  memorized  by  several  companions  and 
written  down  by  scribes  on  whatever  mate¬ 
rial  was  available  like  leaves,  doth,  hones  and 
stones.  Tie  earliest  full  copy  of  the  book  was 
kept  by  I  la  bah,  the  daughter  of  the  second 
caliph,  Omar.  The  arrangements  of  the  versts 
were  in  chapters  or  Surges,  and  the  location  of 
each  chapter  was  personally  checked  and  re¬ 
vised  by  the  Prophet  (pbuh)  himself.  Several 
copies  existed,  but  most  of  these  contained 
personal  explanatory  notes  by  their  owners. 


All  these  copies  needed  to  be  collected  to 
produce  a  single  standard  copy  without 
additional  comments,  and  that  was  also 
checked  against  the  original  version  ol  1  lafsah. 
Tins  copy  of  the  Quran  was  produced  by 
T'thman  ibn  A  flail,  the  third  caliph,  which 
led  to  standardization  of  reading  and  writing 
styles  and  made  it  easier  to  spread  Copies 
of  this  fourteen  hundred  year  old  l  thrnan 
manuscript  are  still  available  in  major  libraries 
ol  the  world,  and  the  present  copy  ol  the 
Quran  is  an  authentic  duplication  of  this 
original  71'  century  manuscript. 
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Aleppo  in  Syria  probably  bad  I  he  largest  and  oldest  mosque 
library,  called  ‘the  Sayhyal  at  the  citys  grand  Umayyad  Mosque* 
with  a  collection  of  ten  thousand  volumes.  These  were  reportedly 
bequeathed  by  the  city's  most  famous  ruler.  Prince  Sayf  al-Dawla 

The  Say  by  a  was  I  he  oldest  and  largest.,  but  the  library  at  the  Zaytuna 
Mosque  college  complex  in  Tunis  was  possibly  the  richest  of  all. 

It  had  tens  of  thousands  of  books  and,  it  is  said  that  most  rulers 
of  the  Hafsid  dynasty  competed  w  ith  each  other  lor  the  prestige 
associated  with  maintaining  and  strengthening  this  library .  So  at 
one  point,  the  collection  exceeded  a  hundred  thousand  volumes. 


Developing  strong  attachments  to  hooks 
meant  Muslims  also  loved  book  collecting  anti 
establishing  libraries.  There  were  public  and 
private  libraries*  with  a  huge  network  of  public 
libraries  m  mosques  in  most  big  cities,  plus 
prestigious  private  collections  which  attracted 
scholars  from  all  parts  of  the  Muslim  world.  lire 
books  or  manuscripts  in  them  were  about  the 
size  of  i  he  modern  book,  containing  good  quality 
paper  with  writing  on  both  sides,  and  bound  in 
leather  covers. 

Public  book  collections  were  so  widespread  that 
it  was  impossible  to  find  a  mosque,  the  learning 
institution*  without  a  collection  of  books.  Bel  ore 
the  Mongols  decimated  Baghdad  in  1 25P,  it  had 
thirty  six  libraries  and  over  a  hundred  hook- 
dealers,  some  of  whom  were  also  publishers, 
employing  a  corps  of  copyists.  I  here  were  similai 
libraries  in  Cairo,  Aleppo  and  the  major  cities  of 
Iran*  Central  Asia  and  Mesopotamia. 

Mosque  libraries  were  called  thtr  m I  kutufy,  or 
JThe  House  of  Books’,  and  they  were  the  focus 
of  intellectual  activity.  ]  kre  writers  and  scholars 
dictated  the  results  of  their  studies  to  mixed 
audiences  ut  young  people,  other  scholars  and 
Interested  laymen.  Anyone  and  everyone  could 
take  part  in  the  discussions.  Professional  warrnqs 
or  scribes  then  copied  and  turned  them  into 
books.  Fven  when  the  books  were  especially 
commissioned,  they  would  still  he  published  in 
this  way 


Due  ssde  oi  the  Zaytuna 
Mosque  college  complex, 
built  in  732  in  Tunis, 

[rs  ihe  l  rh  century  it* 
library  contained  more 

iii.ni  a  hundred  thousand 

volumes. 


A  \  iew  of  the  New  York 
Public  1  ibrary. 


The  book  is 
silent  as  long 
as  you  need  si¬ 
lence,  eloquent 
whenever  you 
want  discourse. 
He  never  inter¬ 
rupts  you  if  you 
are  engaged, 
but  if  you  feel 
lonely  he  will 
be  a  good  com¬ 
panion.  He  is 
a  friend  who 
never  deceives 
or  flatters 
you,  and  he  is 
a  companion 
who  does  not 
yrow  tired  of 
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It  wasn’t  just  public  libraries  that  were  huge*  as 
individuals  had  immense  libraries  too,  Edward 
Gibbon,  a  historian,  tells  a  story  of  h  private 
Muslim  doctor  who  refused  an  invitation  from 
the  Sultan  of  Bukhara  to  visit  because  to  take 
his  books  would  have  required  four  hundred 
camels,  and  he  wasn’t  leaving  without  them! 

A I  |ahi?han  8a -century  Muslim  philosopher 
and  man  of  literature'  returned  to  his  home 
in  Basra  after  spending  more  than  fifty 
years  in  Baghdad,  studying  and  writing 
about  two  hundred  books.  These  included  a 
seven- volume  Book  of  Aninutls,  which  had 
observations  on  the  social  organization  of 
ants,  communication  between  animals  and  the 
effects  of  diet  and  environment.  Other  books 
were  fhe  \rt  of  Keeping  Ones  Mouth  Shut  and 
Against  Civil  Servants.  He  died  an  appropriate 
death  in  his  private  library  in  at  the  age  of 
ninety  two,  when  a  pile  of  books  fell  on  him. 

These  people  loved  books  so  much  that  when 
they  died  it  was  a  tradition  to  donate  their 
ci ] t lee i ed  manuscripts,  si >rnet i mes  t h on sands 
of  volumes,  to  the  mosque  libraries,  lor  all  to 
enjoy.  The  historian  al-fabur  i  says  that  Na}  la 
K  ha  tun,  a  wealthy  widow  of  Turkish  origin, 
founded  a  mosque  m  memory  of  her  deceased 
husband,  Murad  Efondi,  and  attached  si 
school  and  a  library  to  ih  Other  books  came 
from  travelling  scholars  as  they  showed  their 
gralilude  to  mosques  tor  giving  them  free 
accommodation,  food  and  stationery. 


J  ibranes  could  be  grand  .iflairs,  tn  Shim/,  Iran, 
these  1CP®1 -century  complexes  were  described 
by  the  medieval  historian,  a  I -Muqaddasi,  as 
buildings  surrounded  by  gardens  with  lakes 
and  waterways  ...  lopped  with  domes,  and 
comprised  an  upper  and  a  lower  story  with  a 
total ...  of  36fl  moms,.,.  In  each  depart  mem* 
catalogues  were  placed  on  a  shelf ..  the  moms 
wc  re  I  tt  rn  i  sh  ed  with  ear  pet  s . . . .' 

Some  libraries,  like  those  of  Shira/.,  Cordoba 
and  Cairo,  were  in  buildings  separate  from 
the  mosque.  They  were  spacious,  with  many 
rooms  lor  different  uses:  shelved  galleries  to 
store  books;  reading  rooms:  rooms  tor  making 
copies  of  manuscripts,  and  l  ooms  for  literary 
assemblies.  All  these  were  adequately  lit  and 
comfortable,  with  car  pets,  mats  and  sealing 
mattresses. 

Like  libraries  today,  those  of  a  thousand  years 
ago  were  highly  ordered,  with  bolh  public  and 
private  libraries  having  hook  class i Mention 
systems,  and  ace  urate  cataloguing  to  help 
readers.  It  also  gave  libra  nans  control  over  the 
quality  and  quantity  of  theit  resources. 

In  10 50,  the  b<  ><  *k  col  led  ion  o  f  a  I  A  /  liar  1  i  brar  y 
in  Cairo  had  more  than  a  hundred  and  twenty 
thousand  volumes  recorded  in  a. sixty  volume 
catalogue  totalling  about  three  thousand  five 
hundred  pages.  In  Spain,  I  he  catalogue  lor  the 
works  in  al  l  iakam’s  librarj  was  alleged  to  have 
consisted  of  forty  four  volumes. 


The  Public  Library  of  Hulwan  in  Etaghikid,  from  a  l.V'-nMilury 
manuscript  of  the  MflipIPWlt  or  A.^nnhhr s  i>£  al-  Hariri. 


Just  as  th ere  was  a  cataloguing  system,  the 
books  were  ar ranged  to  make  il  easy  to  find 
them  So  books  amid  lie  in  separate  cases 
or  even  in  separate  rooms  in  the  Baghdad 
libraries,  and  the  t on  tent  ot  each  section  of 
a  bookshelf  was  written  on  a  strip  of  paper 
attached  to  the  outside  of  the  shelf.  This  told 
the  reader  which  works  were  incomplete  or 
lacking  in  some  part. 

People  can  borrow  hooks  from  libraries  today, 
and  it  was  the  same  a  thousand  years  ago.  The 
Muslim  medieval  historian,  Yaqut.,  said  that  he 
con  Id  lake  out  two  hundred  volumes  on  loan 
without  leaving  a  pledge.  That's  a  lot  of  reading 
and  maybe  he  was  a  rare  case,  but  i!  dot  s 
highlight  the  desire  that  people  had  to  read 
and  have  access  to  books.  Most  book  lending, 
(hough,  had  rules  and  regulations,  like  today, 
Readers  were  urged  to  take  great  care  of 
borrowed  books,  and  not  to  write  comments 
or  correct  any  mistakes  found  in  (lie  book,  but 
instead  U>  report  them  to  the  librarian.  They 
also  had  to  return  the  borrowed  items  by  a 
given  date, 

1  ihrarians  were  also  appointed  to  lake  charge 
arid  l his  was  an  honoured  position,  only  for 
the  most  learned.  Only  those  of  unusual 
attainment*  were  considered  as  custodians  ot 
the  libraries,  the  guardians  and  protectors  of 
knowledge.  The  management  of  the  libraries 
of  the  Almuhad  dynasty,  the  ruler'  in  North 
Africa  in  the  1 2,h  and  13"'  centuries,  was  one  of 
the  most  pri\  ileged  state  positions. 

All  these  libraries  were  the  holders  ut  vital 
knowledge  and  as  Ralph  Waldo  Emerson,  a 
1  ^-century  American  writer  said:  'Consider 
what  you  have  in  the  smallest  chosen  library. 

A  company  of  the  wisest  and  wittiest  men  that 
could  be  picked  out  of  all  civil  countries,  in 
a  thousand  years,  have  set  in  best  ordei  the 
results  oftheii  learning  and  wisdom  ...  [ilj  is 
here  written  out  in  transparent  words  to  ns, 
the  strangers  of  another  age.' 


Mathematics 


There  are  quite  a  few  mathkmatk'ai  jih  as  thal  were 

previously  thought  to  have  been  brilliant  conceptions  of  t6lh5  1 7rh 
and  18'  century  Europeans,  From  the  studying  and  unearthing 
of  manuscripts  we  now  know  that  Muslim  mathematicians,  about  tour 
h  u  n  d  red  yea  rs  ear]  ie  r,  we  re  ca  ic  u  lat  i  ng  w  it  It  g  reat  intensity,  M  a  n  y  oft  hese 
mathematicians  came  from  the  Iran/Iraq  region  around  800  CE,  when  the 
House  of  Wisdom  was  the  leading  intellectual  academy  in  Baghdad,  You  can 
read  more  about  the  House  of  Wisdom  in  a  section  in  this  chapter. 


This  remarkable  period  in  the  history  of 
mathematics  began  with  a] -Khwarizmis 
work,  when  he  introduced  the  beginnings  ut 
algebra.  Its  important  to  understand  just  how 
significant  this  new  idea  was,  in  fact  ii  was 
a  revolutionary  move  away  from  the  Cheek 
concept  of  mathematics,  which  was  essentially 
based  on  geometry. 

Algebra  was  a  unifying  theory  that  allowed 
rational  numbers,  irrational  numbers  and 
geometrical  magnitudes  to  all  be  treated  as 
algebraic  objects1,  h  gave  mathematics  a  whole 
new  dimension  and  a  development  path,  much 
broad e i  in  concept  than  before.  It  also  enabled 
future  development.  Another  important  aspect 
of  the  introduction  of  algebraic  ideas  was  that 
it  allowed  mathematics  to  be  applied  to  itself 
in  a  way  that  was  not  possible  earlier. 

The  torch  of  algebra  was  taken  up  by  the 
successor  of  a!- Khwarizmi,  a  man  called  al- 
Karaji,  horn  in  CF..  He  is  seen  by  many  as 
the  first  person  to  completely  free  algebra  from 
geometrical  operations,  and  lo  replace  them 
with  the  arithmetical  type  of  operation  s  which 
are  at  the  core  of  algebra  today.  He  was  first  to 
define  the  monomials  x„  x\  xk  ...  and  'A,  'A% 
Ak .,.  and  to  give  rules  for  products  of  any 
two  of  these.  He  started  a  school  of  algebra 
which  flourished  for  several  hundreds  of  years. 


I  wo  hundred  years  later,  a  1 2'1  century  scholar 
al-Samawal  was  an  important  member  of  al 
K  a  raj  is  school  He  was  the  first  to  give  algebra 
the  precise  description  ol  \  operating  on 
unknowns  using  all  the  arithmetical  tools,  in 
the  same  way  as  tire  arithmetician  operates  on 
the  known,' 


A l  Khwarizmi,  the  father  of  algebra,  tin  a 
commemorative  stamp  issued  in  l  -y  Lhe 
former  Soviet  Union, 


I' he  next  contribution  to  the  algebraic  story 
was  with  Omar  Khayyam,  known  today  as 
the  poet  Umar  al  Khayyam,  who  was  bom 
in  KM 8.  I  le  gave  a  complete  classification  of 
cubic  equations,  with  geometi  ic  solutions 
found  by  means  of  intersect  mg  conic  sections. 
He  hoped  to  give  a  full  description  of  the 
algebraic  solution  of  cubic  equations  and  said: 
'll  the  opportunity  arises  and  I  can  succeed,  I 
shall  give  all  these  fourteen  lonns  with  all  their 
branches  arid  cases,  and  how  to  distinguish 
whatever  is  possible  nr  impossible  so  that  a 
paper  containing  elements  which  are  greatly 
useful  in  this  an  w  ill  be  prepared.’ 

In  the  mid  - 12"  century,  while  a  I  Samawal  was 
studying  in  d  Karajis  school.  Shard  a]- Din 
aJ-Tusi  was  following  Khay  yam’s  application 
of  algebra  to  geometry  He  wrote  a  treatise  on 
cubic  equations,  and  in  it  said  that  algebra 
.  represents  an  essential  contribution  to 
another  field,  which  aimed  to  study  curves 
by  means  of  equations’,  thus  inaugurating  the 
field  of  algebraic  geometry. 

Algebra  is  only  one  area  where  Muslim  math 
ematieians  significantly  changed  the  course  of 


its  development,  thick  in  9* -century  Baghdad 
and  in  the  House  of  Wisdom  were  y  group  of" 
three  brothers  called  the  Banu  Musa  brothers. 
You  can  read  more  about  them  in  the  Home 
chapter  and  how  they  developed  their  trick 
devices.  rlhe\  were  gifted  mathematicians,  and 
one  of  their  students  was  Thahit  ibn  Qui  ra, 
who  was  born  in  836,  Hes  probably  best 
known  for  his  contribution  to  number  theory, 
where  he  discovered  a  beautiful  theorem  a  I 
lowing  pairs  of  amicable  numbers  to  be  found, 
1  his  term  refers  to  two  numbers  such  that  each 
is  the  sum  ol  the  proper  divisors  of  the  other. 

Anticable  numbers  played  a  large  rule  in 
Arabic  mathematics,  and  in  the  13"  -century 
al  Haris  i  gyve  new  proof  of  Thabit  s  theorem, 
introducing  important  ideas  concerning 
factorization  and  combinatorial  methods.  He 
also  gave  the  pair  of  amicable  numbers  ]  7,296 
and  18,416,  which  have  been  attributed  to 
Euler,  an  lBth-century  Swiss  mathematician. 
And  many  more  years  before  Euler,  another 
Muslim  mathematician.  Mu  hammed  Baqir 
Yazdi,  in  the  \7‘l  century,  gave  the  pair  of 
amicable  numbers  9,363*584  and  9,437*056 

Muslim  mathematicians  excelled,  in  the  l()'h 
century,  in  yet  another  area  when  Ibn  al- 
I  laitham  w  as  the  first  to  attempt  to  classify  all 
even  perfect  numbers  (numbers  equal  to  the 
sum  of  their  proper  divisors),  such  as  those 
of  the  form  2k_l  (2k- 1 )  where  2k-I  is  prime.  He 
was  also  the  first  person  that  we  know  to  state 
Wilson’s  theorem,  namely  that  if  p  is  prime 
then  1  +  (p- 1)!  is  divisible  by  p,  but  it’s  unclear 
whether  lie  knew  how  to  prove  this  result.  It  is 
called  Wilson’s  theorem  because  its  'discovery’ 
is  attributed  to  John  Wilson,  a  Cambridge 
mathematician  in  1770,  but  again  we  don't 
know  whether  he  could  prove  it  or  whether 
U  was  iu st  a  guess.  It  was  a  year  later  when  a 
mathematician  called  Lagrange  gave  the  first 
proof,  seven  hundred  and  fifty  years  after  its 
"first  discovery! 


...  al-Khwarizmi's 
work ... 

introduced  the 
beginnings  of 
algebra.  It's 
important  to 
understand  just 
how  significant 
this ...  was. 


In  the  U/*1  century,  the 
Muslim  business  dim  mu  n  ily 
felittl  Lm  firLKif  n)usi  tiny; 
arid  illicitly  were  rml  keen 
utl  LUiifiy  Arabn.  iiLjmerais. 
They  eventit.illy  came  abound 
In  the  idea  and  it  is  these 
same  Arabic  numerals  that 
art  used  in  international 
business  d  ncies  today,  now 
known  us  English  n Limbers. 


Mathematics  was  also  needed  in  business 
and  everyday  use,  and  jit  partita  Liar  counting 
systems  were  essential.  Today  most  of  us  are 
only  aware  of  one  counting  system  which  be¬ 
gins  with  zero  and  tarries  on  into  the  billions 
and  trillions*  but  back  in  1 0"'- century  Muslim 
countries  i  here  were  three  different  types  of 
arithmetic  used,  and  by  the  end  of  the  century* 
authors  such  as  al  Baghdadi  were  writing  texts 
comparing  them.  These  three  systems  were 
linger-  reckoning  arithmetic,  the  sexagesimal 
system  and  the  Arabic  numeral  system. 


Mathematics 
is  the  door 
and  key  of  the 
sciences  and 
things  of  this 
world.... 

It  is  evident 
that  if  we 
want  to  come 
to  certitude 
without  doubt 
and  to  truth 
without  error,  l 
we  must 
place  the 
foundations  of 
knowledge  in 
mathematics.' 

\  linger  Bacon 


Finger- reckoning  arithmetic  came  from  count 
ing  on  fingers  with  the  numerals  written  en¬ 
tirely  in  words  and  this  was  used  hy  the  bust 
ness  community.  Mathematicians  such  as  Abu 
a  I -Wafa  in  Baghdad  in  the  10th- century  wrote 
several  (realises  Using  this  system.  He  Was  ac¬ 
tually  an  expert  in  the  use  of  Arabic  numerals 
but  said  these  L. ..  did  not  find  application  in 
business  circles  and  among  the  population  of 
the  Eastern  Caliphate  fora  long  time,' 

The  sexagesimal  system  had  numerals  denoted 
by  letters  of  the  Arabic  alphabet  It  came 
originally  from  the  Babylonians,  and  was  most 
frequently  used  by  the  Arabic  mathematicians 
in  dhlmnnnikal  work, 

‘I he  arithmetic  of  the  Arabic  numerals  and 
fractions  with  the  decimal  place -value  system 
was  developed  from  an  Indian  version.  The 
M  l:  Tims  ada|  >i  ed  I  he  I  nd  i  ei  n  nu  m  era  hint  o 
the  modern  numbers,  I  to  9,  we  have  today, 
which  are  called  Arabic  numerals,  believed 
to  have  been  based  on  the  number  of  angles 
each  character  carries,  hut  number  7  creates 
a  challenge  as  the  medial  cross  line  is  a  recent 
jy,h  century  development.  These  have  become 
the  numerals  we  use  in  Europe  and  North 
Africa  today,  as  distinct  from  tire  Indian 
numerals  that  are  still  used  in  some  eastern 
parts  of  the  Muslim  world.  Number  1*  for 
example,  had  one  angle,  2  has  two  angles,  3  has 
three  and  so  on.  The  arrival  o(  these  numerals 


resolved  the  problems  faced  by  the  then  used 
I  .Ellin  numerals.  |  he  Arabic  numerals  were 
referred  to  as  the  gltulhiri  numerals  because 
the  .Muslims  used  dusl  t^huhur)  boards  when 
making  calculations  instead  of  an  abacus, 

A  great  refinement  by  Muslim  mathematicians 
of  the  Indian  system  was  the  wider  definition 
and  application  of  the  zero.  Muslims  gave 
it  a  mathematical  property,  such  that  zero 
multiplied  hy  a  number  equals  zero.  Previously 
zero  defined  a  space  or  a  nothing'.  They  also 
used  it  for  decimalization,  hence  making  it 
possible  to  know  whether,  tor  example,  the 
writing  down  of  23  meant  230, 23  or  2300. 

It's  interesting  to  note  that  if  we  imagined 
the  zero  sitting  inside  a  hexagon,  the  ratio  of 
the  diameter  of  the  circle  to  I  he  side  of  the 
hexagon  would  equal  the  golden  ratio.  To  read 
more  about  the  golden  ratio  see  the  'Geometry' 
section  in  this  chapter. 

Muslim  scholars  were  also  fascinated  hy  the 
significance  ol  some  numbers,  such  as  the  link 
of  fJ  and  1  to  the  one  of  the  99  attributes  of 
God.  T io thing  before  Him  and  nothing  alter 
Hinf  !l  is  interesting  to  see  how  0  and  I  are  the 
only  I  wei-  digits  used  in  all  computers  of  today. 

Arabic  numerals  came  into  Europe  by  three 
sources:  Herbert  (Pope  Sylvester  I)  in  the  bite 
1 0'1'  century,  who  studied  in  Cordoba  and  then 
returned  to  Rome;  Robert  of  Chester  hi  ihe 
12"'  century,  who  translated  the  second  book 
of  al- Khwarizmi's  (which  contained  the  second 
ghubari  Arabic  numerals).  I  his  route  of  Arabic 
numerals  into  Europe  is  mentioned  by  com 
temporary  historian  Karl  Menmger  in  Number 
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I  Vitirds  Hi/  JVi  j  h iber  Syntbok,  a  n  d  FiU  macc  s 
(origin ll>  known  as  Leonardo  from  Pisa)  in 
the  13"  ccrUurys  who  inherited  and  delivered 
them  to  the  mass  population  of  Km  ope.  Fibo¬ 
nacci  learned  of  them  when  he  was  sent  by  his 
lather  to  the  at)1  of  bougie,  in  Algeria,  ti>  leai  n 
mathematics  1mm  a  teacher  called  Sidi  Oman 
who  taught  the  mathematics  of  the  schools  ot 
Baghdad  and  Mosul  (which  included  algebraic 
and  simultaneous  equations). 

Fibonacci  also  visited  the  libraries  of 
Alexandria,  (ah  ro  and  Hama  sills,  after  which 
he  wrote  his  famous  Latin  book  Liber  Abuii- 
The  first  chapter  of  this  deals  with  Arabic 
numerals.  He  introduced  ihuse  new  numerals 
in  the  following  words '  the  nine  numerals 
of  the  Indians  are  these  (from  left  to  right): 
98765432 1 ,  With  them,  and  with  this  sign  Tf. 
which  m  Arabic  is  called  ceplitrum  (cipher), 
any  desired  number  can  be  written! 

El  was  this  system  of  calculating  with  Arabic 
numerals  which  allowed  most  of  the  advances 
in  numerical  methods  by  Muslim  mathemati¬ 


cians.  Now  the  extraction  of  roots  was  pos¬ 
sible  by  mathematicians  like  Abu  al  Wafa 
and  Umar  aF  Khayyam.  The  discovery  of  the 
binomial  the*  Tern  for  integer  exponents  by 
al  -  Karaji  was  a  major  factor  in  the  develop¬ 
ment  of  numerical  analysis  based  on  the 
decimal  system.  In  the  L41'  century,  al  Kashi 
contributed  to  the  development  nf  decimal 
1  Vac l  it i ns,  n<  4  only  fo r  approxi m a i  i  ng  a l ge l uas jc 
numbers,  but  also  for  real  numbers  such  as 
plr  !  lie  contribution  to  decimal  fractions  is  so 
major  that  for  many  years  he  was  considered 
as  their  inventor  Although  not  the  first  to  do 
so*  al- Kashi  gave  an  algorithm  for  calculating 
nth  roots  that  is  a  special  case  of  l lie  meth¬ 
ods  given  many  centuries  later  by  Ruttini  anti 
Horner,  19'  century  mathematicians  I  rom  Italy 
and  Kn gland  respectively. 

Although  the  Arab  mathematicians  are  most 
famed  lor  their  work  on  algebra,  number 
theory  and  number  systems,  they  also  made 
considerable  contributions  to  geometry, 
trigonometry  and  mathematical  astronomy; 
which  you  can  read  more  about  in  this  book. 


I  mm  |cii  to  rlghiiThe 
htabyli m  tan  .sexages ima  I 
number  sj  stem  with  the 
example  figure  ot  424,CIX); 
the  progression  of  Arabk 
iiuint  ratsfrom  the  Kl'f  tolhe 
14"'  eenluries,  showing  how 
ihe  Muslims  devised  modern 
numerals,  numbers  t  to  9, 
l hill  we  use  sri  Etighsta, 

h.kM-i!  oil  the  use  of  angles 
Number  l,  for  example,  has 
[veic  .injile, ).  has  leu  angles,  3 
has  three  and  SO  on. 


Trigonometry 


Ii  was  in  school  that  most  of  us  hist  flirted  with  trigonometry, 
simultaneously  being  handed  a  scientific  calculator  for  the  first  time  in 
,  order  to  determine  the  sines,  cosines  and  tangents  of  angles.  For  some  of 
us,  perhaps  its  more  accurate  to  say  only  a  few,  these  strange  functions  were 
met  with  fascination  and  glee,  representing  the  first  real  encounter  with  non- 
tr  i  vi  al  ma  t  he  m  at  its . 


li  t  most  casts  though,  the  presentation  of 
trigonometry  is  delivered  in  the  ton  text 
ol  problems  involving  triangles,  which 
quite  rapidly  becomes  rather  repetitive 
and  dull.  ( Consequently,  mam  students  do 
not  appreciate  the  crucial  relevance  and 
importance  of  trigonometry  in  solving 
more  interesting  and  complex  problems  in 
astronomy,  cartography  and  navigation.  Now 
whet)  we  merrily  determine  unknown  angles 
and  sides  of  triangles  with  full  dependence  on 
the  Calculator,  we  do  not  slop  to  ask  how,  say, 
the  sine  of  a  particular  angle  could  be  worked 
out  without  a  computing  machine,  relying  on 
pen,  paper  and  human  ingenuity  alone. 

1  he  birth  of  trigonometry  lies  in  astronomy, 
one  of  the  sciences  studied  most  vigorously  by 
the  Muslims,  particularly  due  to  its  relevance 
in  determining  the  exact  times  of  the  ritual 
pray  r.  But  even  before  the  Muslims,  £ I  reek 
astronomers  were  calculating  the  unknown 
sides  and  angles  of  certain  triangles,  given  the 
value  of  the  remaining  sides  or  angles,  in  order 
to  understand  the  motions  ol  the  Sun,  the 
Moon  and  the  then  known  live  planets. 

Motivated  by  questions  such  as  the  position  of 
tile  sun,  moon  and  planets,  the  Greeks  com¬ 
posed  tables  and  rules  that  enabled  geometric 
problems  to  be  tackled.  The  most  thorough 
treatment  of  the  subject  is  to  be  found  in  the 
work  A Images t  by  Ptolemy,  who  was  an  as¬ 
tronomer  working  in  Alexandria  in  the  early 


part  of  the  2  m1- cen  tu  ry  CL  I  Hoi  e  my  s  t  rea  t  i  se 
reached  European  scholars  via  Muslim  hands, 
who  translated  the  original  Creek  title  ( wh ich 
meant  She  Great  Arrangement)  into  more 
succinct  terms  to  produce  til-MufistL  simply 
meaning  '  I  he  t  hcHtest.  "I  his  title  reflected  its 
highly  regarded  position  in  Muslim  scholarly 
circles, 

Astronomers  from  late  antiquity  would  draw 
principally  upon  a  table  found  in  Book  I  of 
Almagest,  which  was  called  A  Table  of  Chords 
in  a  Cirde ,  to  solve  all  their  plane  trigonomet 
ric  problems.  I  or  arcs  at  angles  in  increments 
of  half  a  degree  up  to  ISO  degrees,  the  table 
gives  the  lengths  of  the  chords  subtending  the 
angles  in  a  cirde  of  radius  sixty  units. 

Id  his  work ,  77ie  Tninsverstil  l  igure,  the  13|!!- 
century  Muslim  astronomer  al  'fuss  explains 
how  this  table  of  chord  lengths  was  employed 
to  solve  problems  relating  to  right  angled 
triangles.  Al-Tusi  made  the  crucial  observation 
that  established  the  link  between  triangles  and 
arts  of  circles:  any  triangle  may  be  inscribed 
in  a  circle;  therefore,  its  sides  may  be  viewed 
as  the  chords  subtending  the  arcs  opposite  the 
angles  of  the  triangle. 

but  there  were  two  drawbacks  to  relying  on 
these  tables,  hirst,  considerable  manipula¬ 
tion  of  the  table  and  intermediate  steps  were 
required  to  solve  all  the  variations  that  might 
arise  in  solving  unknown  lengths  or  angles 
of  a  right  angled  triangle.  This  is  :n  contrast 


h 


to  using  the  familiar  trigonometric  (unc¬ 
tions  t  h  e  s  ine,  cos  j  ne,  an  d  tangent  and  l  he  it 
reciprocals,  the  secant,  cosecant  an d  cotangent 
that  arc  characteristic  of  modem  techniques, 
which  were  first  devised  and  arranged  in  a 
systematic  way  by  Muslim  mathematicians. 
The  second  inconvenience  tit  the  chord  length 
tables  is  that  they  often  required  angles  to  he 
doubled  in  order  to  calculate  the  length  of  an 
arc. 

Actually,  a  chain  of  Muslim  scholars  had  al¬ 
ready  Laid  the  foundations  of  trigonometry 
before  the  10'1,  century,  paving  the  way  for  a! 
Tusi  to  collect,  organize  and  elaborate  on  their 
contributions,  ft  was  al-Battam,  born  n  Har- 
ran,  Turkey;  who  was  one  of  the  most  influen¬ 
tial  figures  in  trigonometry.  Heist  on  side  red 
to  be  one  of  the  greatest  Muslim  astronomers 
and  mathematicians,  eventually  dying  in  !sa- 
marra,  now  in  Iraq,  in  929  CE-  His  motivation 
for  pioneering  the  study  of  trigonometry  was 
his  observation  of  ti  e  movements  of  planets. 
You  can  read  more  about  him  in  the  'Astrono¬ 
my1  section  of  the  Universe  chapter 

Mtxre  crucially;  a 3  Rattani  explained  his 
mathematical  operations  and  urged  others 
’to  continue  observation,  and  to  search,1  in 


order  In  perfect  and  expand  his  work.  As 
well  as  al- Rattan  i,  Abu  al  Wafa*  I  bn  Yunus 
and  I  bn  al  i  I  a  it  ham  a  1st?  developed  spherical 
trigonometry  and  applied  it  to  the  solution  of 
astro  m m i  i  cal  pri  lems. 

Al-  Rattan i  was  the  firsi  lo  use  the  expressions 
Yirie*  and  'cosine1,  defining  them  as  lengths, 
lather  than  the  ratios  we  know  them  as 
today.  The  tangent  was  referred  lo  by  al- 
Rattani  as  the  extended  shadow,'  the  shadow 
ol  a  notional  horizontal  rod  mounted  on  a 
wall.  In  the  I  !sh  century;  al-Bi run  1  defined 
the  trigonometric  functions  ol  tangent  and 
cotangent,  which  were  inherited  in  a  tentative 
form  from  the  Indlans. 

It  is  worth  mentioning  that  the  Arabic  word 
Geb  of  an  angle  (this  is  the  ratio  of  the  side 
facing  the  angle  divided  by  the  hypotenuse), 
means  ‘the  pocket1  which  also,  in  Arabic, 
means  sinus  (in  an  anatomical  sense)  and  this 
found  its  way  into  Latin  (sinus)  and  English 
(sine), 

Al  Riruni,  born  in  973  CE,  was  among 
those  who  laid  the  foundation  for  modern 
trigonometry;  al- Khwarizmi,  born  in  780  CE* 
developed  the  sine,  cosine  and  trigonometric 
tables*  which  were  later  translated  lo  ihe  West, 


...  a  chain 
of  Muslim 
scholars 
before  the  10th 
century  had 
already  laid  the 
foundations  of 
trigonometry.... 


It  would  be 
another  five 
hundred  years 
...  before  the 
trigonometry 
of  tangents 
was  discovered 
by  modern 
mathematics 
and  then 
another  one 
hundred 
years  before 
Copernicus  was 
aware  of  it. 


Ihght:  Trigonometry,  includ 
mg  s-phe i  sco I  trigonometry  \h 
today  used  in  solving  com 
pie*  problems  in  aslomomy. 
Cartography  rtiu!  T-.lvigntinn, 
thousand  years  ago  Mus¬ 
lim  scholars  weir  pioneering 
the  study  ol  i  l  if  subject  as 
they  obser-seJ  the  iihivl'tlil'iU 
of  the  planets,  and  Solving 
unknown  lengths  and  angles. 
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It  would  be  another  five  hundred  years, 
though,  before  the  trigonometry  of  tangents 
was  discovered  by  modern  mathematics* 
and  [lien  a  no  I  her  one  hundred  years  before 
Copernicus  was  aware  of  it. 

It  is  worth  mentioning  a  few  of  the  other 
important  achievements  in  the  area  of 
trigonometry  by  Muslims  and  also  the 
remarkable  application  by  al- Birum  in 
measuring  the  circumference  of  the  Karth. 
The  indispensable  Sine  Law  was  stated  and 
proved  by  al-Tusa  by  draw  ing  upon  and 
cunningly  employing  elementary  ideas 
of  geometry  He  then  proceeded  to  apply 
the  taw  to  solve  all  kinds  of  problems  in  a 
systematic  fashion.  Aim  a  I  Wafa’  proved 
the  familiar  addition  theorem  lor  si  nes, 
which  is  a  lot  more  efficient  and  elegant 
when  compared  to  the  original  statement  m 
Almagest  involving  chord  lengths. 

Before  the  advent  of  computers,  it  was 
important  to  construct  accurate  tables  of  key 
functions  for  regularly  spaced  values  of  the 
tunc  lion  argument,  This  was  a  painstaking 
and  labour  intensive  procedure  in  the  case  of 
trigonometric  tables,  It  was  required,  firstly, 
to  have  a  very  precise  way  of  calculating 
the  sine  of  one  degree,  and  secondly,  a 
set  of  rules  for  interpolating  based  on  the 
tables.  Both  these  issues  were  the  subject  of 
critical  investigation  by  a  i lumber  of  Muslim 
scholars,  such  as  al  Birum,  Ibn  Yunus  and 
al  Kashi.  To  reach  an  approximation  of  the 
sine  o I  one  degree,  al- Kashi  uses  a  procedure 
which  in  model n  parlance  is  referred  to  as  an 
iterative  method, 

The  advent  of  trigonometrical  functions  and 
their  use  in  mathematics  have  revolutionised 
mathematical  sciences,  and  trigonometry 
can  now  he  added  to  the  list  of  essential  areas 
of  knowledge  mastered  by  the  Muslims  and 
subsequently  conveyed  to  Europe  through 
various  routes. 


'Why  do  you 
spend  all  your 
time  practicing 
chemistry?' 

1  wanted  to 
enrich  my 
colleagues  and 
brothers.' 

Keph  by  kh.sl id  ibn 
azitl  ihn  Muavvhah 
irho  gave  up  tUi 
throne  in  the  Jif 
ntury  to  sluclyp 
hemislry 


Chemistry 


Materials  like  elastic,  rayon,  artificial  rubber  and  petrol, 
and  medicines  such  as  insulin  and  penicillin,  all  stem  from  the 
chemical  industry  of  the  early  Muslims,  who  were  real  chemistry 
revolutionaries* 


The  word  chemistry  in  Arabic  is  kimiti,  and 
Arabic  is  similar  to  French  in  that  the  or 
hf  comes  before  many  words,  so  with  id  in 
front,  kimia  becomes  alkimia.  In  the  West 
this  lust  'a'  was  dropped  and  I  he  word  became 
alchemy'.  Alchemy  then,  for  the  main  Islamic 
medieval  scientists,  was  not  about  folklore 
or  occult  practices  but  about  chemistry,  and 
until  as  recently  as  the  1 7th  centm  y.  they  were 
considered  authorities  in  this  science. 

'I  he  re  are  three  people  who  stand  out  in 
Muslim  chemistry  from  a  golden  era  spanning 
two  hundred  years;  Jabir  shn  Hayyan,  born  in 
Iran  in  722  CF  and  died  in  815;  Muhammad 
ibn  Zakariya  al-Razi  from  Iran  in  865  to  circa 
925;  and  a  I  Kindi  from  Trat]  in  SOI  to  873. 


6  l:*  Preprrnitipti  of  anatlu  r 
mmdu  turownnitn  oil.  Vow  taki 
#ne  oi  fWrt  ruth  of  tlu  hi  t  fttsftim 
oil  pour  it  into  a  yla  •<  bou  t  tii id 
pour  tm  it  for  L'Vt'rv  nuimi  of 
jo  moo  oil  throe  ruth  -  /  purihetl 
rmduh  frame  kind  of  aromatiti 
Th 1 1\  crOoLj.  apple  pL  1 1.  pi t  t  l  1 
ojifuinu  punped  of  the  wedr 
put i'!  nzetl  onilohvoi  ti  dr\  red 
i cuds  fresh  myrtle  toD*  teuves  of 
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dried  or  (rah.  aiul  pulp  d  dh 
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is  tiU  LTj  i /,  then  stu  red  onct  •  vi  n 
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the  tnyredu  nt  &  et  v  fi  ve  *  it  i  v-  It 
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tt  into  a  flask  ami  throw  in  two 
grains  of  musk.  It  will  pm  you  a 
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jabir  ibn  Hayyafi  or  Geber 

(abir  ibn  I  iayyan  was  known  in  the  west  as  Geber, 
and  all  scholars  unanimously  agree  that  he  is 
the  founder  of  chemistry,  l  he  son  of  a  druggist, 
he  spent  most  ol  his  life  in  Kuta,  Iraq,  where  he 
sc  ien  t  t fica  1 1  y  syste  m  i  /v< !  chem  i  si  ry,  t c  m st  an  t ty 
in  the  laboratory,  he  devised  and  perfected 
sn  h  Jimat  ion ,  3  i  q  net  £ ic  E  ioi  1 ,  c  ry  st  a  1 1  i/ati  on , 
distillation,  purification,  amalgamation, 
oxidation,  evaporation,  and  tilt  ration;  produced 
sulphuric  acid  by  distilling  alum;  and  began  the 
classification  of  materials  into  spirits,  metals  and 
minerals.  He  also  wrote  about  how  chemicals 
combined,  without  loss  of  character,  to  form  a 
union  of  elements  together  that  were  too  small 
for  the  naked  eye  to  see.  Now  this  may  seem  like 
common  sense,  but  over  twelve  hundred  and  fifty 
years  ago,  he  was  a  man  ahead  oi  the  times. 

The  most  import  ant  research  ol  this  really 
remarkable  experimenter  had  to  do  with  acids, 

"I he  ancient  world  had  no  knowledge  of  any 
acid  more  powerful  than  acetic,  an  acid  that 
gives  vinegar  its  characteristic  taste,  [abir 
vastly  increased  the  possibilities  of  chemical 
experiments  by  discovering  sulphuric,  nitric  and 
nitromuriatic  acids,  all  now  vitally  important  in 
the  chemical  industry. 

He  also  built  a  precise  scale  which  weighed  items 
6i4ftO  times  smaller  than  the  rati  (rati - 1  kg),  and 
noticed  that  in  certain  conditions  of  oxidation,  the 
weight  of  a  metal  was  lessened. 

Some  oi’ [abir  ibn  1  layyaris  writings  include  the 
Great  Book  of  Cheriuail  Properties^  The  Weight* 
and  MetmvrcSt  the  Chemical  <  .omhifwthm,  and 
The  Dyes.  'Ihese  works  described  the  use  of 
the  water  hath  and  the  chemical  oven,  and  he 
discussed  important  chemicals  like  oxide  of 
mercury  and  sulphur  compounds. 

‘ihe  pr,n  lira!  application  of  chemistry  interested 
him,  because  he,  like  many  Muslim  scholars, 
wanted  to  belter  his  society  1  fe  also  seemed  to 
he  incredibly  curious  and  researched  the  dyeing 


Y£a 


of  doth  and  leather;  preparation  of  hair  dyes; 
varnishes  t< -  make  doth  waterpmol  and  protect 
iron:  manganese  dioxide  in  glassmaking;  iron 
pyrites  for  writing  in  gold:  salts  for  gla/.ing  tiles 
and  ceramics;  and  the  distillation  of  vinegar  to 
concentrate  acetic  acid.  He  even  invented  a  kind 


The  itisdUiUHin 

Imm  at]  lfl^-sxptury  AraNc 

E  rt-H  iw  nu  Llienii^try.  The 
Arjt'iL  iejil  refers  tu  the 
various;  vessels  and  the 
alembic,  describing  how  I  he 
cuifknsjlion  is  conveyed 
from  the  1 1 pper  cimhng  we$\d 
m  i  hr  rrcipicnl  flsedk. 


of  paper  that  resisted  fire  and  an  ink  that  could 
be  read  at  night. 


labirs  work  with  metal  refinement  and  the 
preparation  of  steel  helped  develop  foundry 
techniques.  Among  his  greatest  contributions 
to  the  theory  of  chemistry  were  his  views  upon 
the  constitution  of  metals  and  these  survived 
with  slight  alterations  and  additions  until  ihe 
beginning  of  modem  chemistry  in  the  1KM 
century. 


All  this  research  was  carried  out  in  his  laboratory 
in  Kula,  Iraq  which  was  rediscovered  about  two 
centuries  after  his  death  during  the  demolition  of 
some  houses  in  the  quarter  of  the  town  known  as 
the  Damascus  gale.  Found  among  the  rubble  was 
a  mortar  and  a  large  piece  of  gold. 


N  ini  li  ccnti  i  ry  chemist 
al-  llazi  depicted  jn  his 
Baghdad  laboratory.  Modern 
perfumes  wonild  not  eniM 
today  witliOul  llie  diuliUatmJi 
process*  devised  and 
j 'Li  lutlrd  b\  fjhir  itm  Hnyyan 
in  the  Sate  8"'  century. 
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Al-Razi  or  Rhazes 

Muhammad  ibn  Zakariya  al-Ka/i  was  known 
ini  the  West  as  K  hazes,  and  he  wrote  The  Hook 
of  the  Sir  ret  of  the  See  rets.  It  may  sound  like 
a  wizard's  handbook  hut  actually  dealt  with 
the  preparation  of  chemical  substances  and 
their  application.  In  this,  hg  proved  himself  to 
be  a  greater  expert  than  all  his  predecessors, 
including  |ahir,  in  the  exact  classification  of 
natural  substances.  lie  divided  them  into 
earthly  vegetable  and  animal  substances,  while 
also  adding  a  number  of  artificially  obtained 
materials  like  lead  oxide,  caustic  soda  and 
various  alloys,  tie  tore  him  jabir  had  divided 
mineral  substances  into  bodies  {like  gold  and 
silver),  souls  (like  sulphur  and  arsenic)  and 
spirits  (like  mercury  and  sal-ammoniac). 

He  also  excelled  in  writing  up  his  experiments, 
explaining  all  the  processes  and  apparatuses 
used.  From  his  See  ret  of  the  See  rets  we  know 
he  was  performing  distillation,  calcination  .usd 
crystallization  over  eleven  hundred  years  ago. 

He  is  also  recognized  for  laying  down  the 
firm  foundations  of  modern  chemistry  by 
setting  up.  for  the  first  time,  a  laboratory  in 
the  modern  sense.  He  designed,  described  and 
used  more  than  twenty  instruments,  many  of 
which  are  still  in  use  today;  instruments  like 


the  crucible,  cut  urbil  or  retort  tor  distillation, 
and  the  head  of  a  still  with  a  delivery  tube, 
plus  various  types  of  furnace  or  stove. 

Al-Kindi 

A  lot  of  al  Kindis  work  was  translated  into 
Latin,  by  men  like  Gerard  of  Cremona,  so 
today  there  is  more  in  Latin  than  Arabic. 

For  instance,  there  is  Degntdibus,  in  winch 
al  Kindi  explains  that  the  complex  of  a 
compound  medicine  could  be  mathematically 
derived  from  the  qualities  and  degrees  of  its 
component  samples,  and  that  there  was  a 
geof net  r  ic  a  I  relat  it  mi  sh i  p  be  l  wee  n  i  ncreasi n g 
quantity  and  degree  of  effectiveness. 

Al-Kindi  also  wrote  Book  of  the  Chemistry 
of  Pt'rJtatje  and  Distillations.  I  or  more  tin 
perfume  read  ‘Cleanliness  in  the  Home 
chapter, 

like  much  of  the  knowledge  built  up  in  the 
Muslim  world,  it  did  not  slay  there,  hut,  like 
all  good  ideas,  it  spread  around  the  globe. 

It  was  translated  into  Latin  and  even  into 
local  languages*  which  explains  its  spread  to 
F  li  rope.  The  Italian*  Gerard  of  Cremona,  made 
the  more  valuable  translations  like  al-Kazik  De 
nhmtmitms  et  snlibus,.  a  study  and  classification 
of  salts  and  alums  (sulphates). 


Important  scientists  of  I31h -century  Europe, 
like  Albert  us  Magnus  and  Roger  Baton  „  came 
to  know  about  these  works.  Roger  Bacon 
particularly  believed  in  the  great  importance 
of  chemist ryr  which  he  discovered  from  the 
Latin  translations  of  Arabic  works. 

This  huge  translation  process,  from  Arabic  to 
Latin,  began  in  the  middle  of  the  I2'r:  century. 
One  work  of  lahir’s.  Liber  Clarilatis,  appeared 
in  the  last  third  of  the  !3r>  century.  Around 
the  year  1300,  another  of  Jabirs  books,  Surnma 
Perfect  torn  $  Magi sterii  or  Stmt  of  Perfection 
was  translated  into  Latin.  This  book  is  usually 
accompanied  by  lour  other  treatises  called  Dc 
invest  igauonc  perfect  toms  or  the  Investigation 
of  Perfection:  De  invention?  veritatis  or  The 
Jnmrfrow  of  Verity;  Uberformhum  or  The 
Book  of  Furnaces:  and  the  Testamcntum  or 
Testament.  These  treatises  were  frequently 
printed  tngethei  in  one  volume  between 
the  I5,band  the  I7d  centuries.  In  short  they 
were  all  known  as  'I hi  Sutnma  and  it  was  so 
successful  that  it  became  I  he  main  chemical 
textbook  of  medieval  Europe,  This  manual 
on  general  chemical  literature  remained 
unrivalled  for  several  centuries. 

It  is  easy  tor  us  today  to  relegate  scientists  of 
a  millennium  ago  to  some  dusty  outdated 
room  high  in,  a  lower,  surrounded  by  A 
smoking  and  bubbling  pots,  using  strange 
concoctions.  In  reality,  they  were  highly 
scientific  experimenters,  the  very  equivalent 
of  I od ay’s  leading  laboratory  minds,  who  are 
also  laying  the  foundations  for  our  futures  and 
descendants, 

To  read  more  abou!  chemical  processes  and 
the  impact  that  a  thousand  years  of  Muslim 
chemistry  has  had  on  today's  industries 
go  to  the  Town  chapter  and  'Commercial 
Chen  i  i  si  ry  ’  see  tic  m . 


The  first  essential  in  chemistry  is  that  you 
should  perform  practical  work  and  conduct 
experiments,  for  he  who  performs  not 
practical  work  nor  makes  experiments  will 
never  attain  to  the  least  degree  of  mastery 
But  you,  0  my  son,  do  experiment^]  so 
that  you  may  acquire  knowledge.  Scientists 
delight  not  in  abundance  of  material; 
they  rejoice  only  in  the  excellence  of  their 
experimental  methods.' 

hibtr  rhii  Hat  tun  Muslim  chemist  iT22  c  I  * t.f  i 


Geometry 


Muslims  art  famous  for  intricate  and  elegant  geometrical 
designs  decorating  their  historic  buildings  which  yon  can  read 
more  about  in  the  Art  and  Arabesque'  section  of  this  chapter.  These 
wonderful  designs  could  not  have  happened  without  leaps  made  in  geometry; 
or  the  measurement,  properties  and  relationships  of  points,  lines,  angles  and 
2-D  and  3-D  figures. 


Scholars  inherited,  developed  and  extended 
geometry  from  the  Greeks  who  took  a  keen 
interest  and  Euclid  spent  a  lot  of  time  on  it  in 
the  Clements,  Fur  most  avid  mathematicians, 
their  start  ang  point  into  geometry  is  through 
Euclid’s  me  momenta]  and  timeless  work. 

J  he  investigations  Muslims  undertook  in 
geometry  rested  on  three  Hellenist  pillars. 

Tiki  from  Alliamljra  Falattc,  The  first  was  Euclid's  £lementsM  which  was 

branada,  Spain.  Minst  idartifc  translated  in  Baghdad  in  the  fC’1  century  House 

tilt  di-sijins  hiiVL-  ^toniOrkal 
Lind  matliemrtied  tcidev 


nf  Wisdom,  tthe  second  was  two  works  of 
Archimedes;  On  the  Sphere  anti  Cylinder  and 
Vic  Heptagon  in  the  Circle.  Now,  this  second 
one  is  unavailable  in  Greek  and  reaches  lls 
through  the  Arabic  translation  by  Thabii  ibn 
Qurra.  The  third  and  final  pillar  is  the  difficult 
work  of  Apollonius  of  Perga,  called  'I he  Conks 
T  his  appeared  in  eight  books,  written  around 
200  BCE.  Only  four  of  these  survive  in  Greek, 
while  seven  came  to  us  in  Arabic, 

Most  or  the  geometrical  constructions  of  both 
the  Creek  and  Islamic  worlds  were  unified 
under  the  theory  ut  conic  sections,  which 
were  used  in  geometrical  eonstnu  lions,  the 
design  of  mirrors  tor  focusing  light  and  the 
theory  of  sundials.  The  surface  of  a  solid 
double  cone  is  tor  mod  by  extending  out 
straight  lines  (generators)  that  radiate  out  of 
the  circumference  of  a  circle,  called  the  base, 
and  pass  through  a  fixed  point,  denoted  the 
vertex,  not  on  the  plane  of  the  base.  Lome 
sections  are  generated  by  cutting  the  double 
cone  by  a  plane  inlerseding  the  generators. 
The  shape  of  the  plane  section  that  remains 
is  determined  by  the  angle  of  the  plane  to  (he 
generators.  Apollonios  successfully  argued 
that,  other  than  the  circle,  only  three  kinds  of 
conic  sections  could  be  generated:  the  ellipse, 
the  parabola  and  the  hyperbola, 

Abu  Sahl  ai-Kuhi  used  the  theory  of  conic 
sections  to  develop  a  remai kahlc  procedure 
tor  the  construction  of  a  regular  seven -sided 


polygon,  the  heptagon.  Abu  Sishi  al  kuhi  was 
one  of  a  group  of  gifted  scientists  who  were 
brought  together  from  all  over  the  eastern  seg¬ 
ment  of  the  Muslim  world  under  t  he  auspices 
of  key  members  of  (tie  influential  Buyid  family 
in  Baghdad,  Emerging  from  the  mountainous 
regions  south  of  the  Caspian  Sea,  and  origi¬ 
nally  a  Higgler  of  glass  bottles  in  the  souk  (mar¬ 
ket}  of  Baghdad,  Abu  Sahl  al  Kuhi  turned  his 
attention  to  the  study  of  the  sciences.  He  was 
interested  in  the  work  of  Archimedes,  writing 
a  commentary  on  Book  1 1  of  f  hi  the  Sphere  and 
Cylinder.  His  main  focus  lay  in  conic  sections 
and  their  use  in  solving  problems  related  to  the 
construction  of  complex  geometric  objects. 

For  instance,  he  explained  how  it  was  possible- 
to  construct,  with  conic  sections,  a  sphere 
with  a  segment  similar  to  a  segment  ol  one 
sphere  and  possessing  a  surface  area  equal  to 
a  segment  of  a  second  sphere.  He  elaborated 
on  a  new  instrument  that  could  be  used  for 
drawing  come  sections,  'the  complete  compass,' 
But  Abu  Sahl  al  Kuhi  had  set  his  sights  on 
even  greater  ambitions;  detailed  instructions 
For  the  construction  of  the  regular  heptagon, 
Archimedes  had  supplied  a  proof  relating  to 
a  regular  heptagon  inscribed  within  a  circle 
that  suggests  that  it  ought  to  be  possible  to 
construct  a  heptagon,  but  this  didn’t  go  quite 
far  enough  to  provide  an  actual  procedure. 


Fhis  is  quite  common  in  the  abstract  universe 
of  mathematics  Occasionally,  it  is  very 
di the nil  to  derive  a  step-by-step  procedure 
for  the  construction  of  certain  mathematical 
objects,  in  such  situations,  mathematicians 
concern  themselves  with  proving  that  at  least 
such  a  procedure  exists,  leaving  the  discovery 
of  the  detailed  procedure  toothers. 

Even  though  Archimedes  gave  proof  of  the 
existence.,  the-  actual  construction  of  the 
heptagon  eluded  the  best  Greek  and  Muslim 
mathematicians  for  centuries,  so  much  so  that 
the  I U'1  -century  Muslim  scholar  Abu  al  Jud 
remarked  that  ‘perhaps  its  execution  is  more 
difficult  and  its  proof  more  remote  than  that 
for  which  it  serves  as  a  premise.1  Cue  Abu  Sahl 
al-Kuhi  to  take  up  this  challenge.  Through 
deft  manipulation,  Abu  Sahl  al-Kuhi  was  able 
to  tame  the  beast,  reducing  the  problem  to 
three  steps,  which,  if  reversed,  would  lead 
to  the  construction,  1  !e  said  start  with  the 
construction  of  a  relevant  conic  section  based 
on  the  length  of  the  side  of  the  heptagon.  Then 
generate  a  divided  line  segment  according  to 
given  proportions,  and  from  the  divided  line 
segment,  form  a  triangle  possessing  certain 
properties.  Finally,  produce  the  heptagon  from 
the  constructed  triangle. 

Abu  Sahl  is  also  know  n  for  his  discovery  of  a 
method  for  trisecting  a  given  angle.  This  was 


’Let  no  one 
ignorant  of 
geometry 
enter/ 

Inscription  above 
iMiilok  acudeinv 


referred  to  as  'the  lemma  of  Abu  Sahl  al  Kuhi'  by  Abd  uE  Jalil 
al-Sijzi,  younger  contemporary  of  Abu  Sahl,  and  used  in  the 
construction  of  a  regular  nine-sided  polygon,  the  nonagon. 

Knowledge  o I  conic  sections  was  required  by  instrument 
makers  to  engrave  them  on  the  surfaces  of  sundials.  The 
Greeks  knew  ‘that  as  the  sun  traces  its  circular  path  across 
the  sky  during  the  day,  the  rays  that  pass  over  the  tip  of  a 
vertical  rod  set  in  the  earth  form  a  double  cone,  and*  because 
the  plane  of  the  horizon  tuts  both  parts  of  this  cone,  the 
section  of  the  cone  by  the  horizon  plane  must  be  a  hyperbola’ 
this  motivated  the  likes  of  Ibrahim  ibn  Sinan,  the  grandson 
of  Thabil  ihn  Qurra,  to  make  a  study  of  the  subject.  His  life 
was  cut  short  due  to  a  liver  tumor  and  he  met  his  demise  at 
the  early  age  of  thirty  -seven  in  946.  Vet.  'bis  surviving  works 
ensure  his  reputation  as  an  important  figure  in  the  history  of 
mathematics’  says  I  I  Berggren,  a  contemporary  writer.  He 
then  summarizes  I  In  a  him  ihn  Si  nan's  achievements; 

I  lis  treatment  of  the  area  of  a  segment  of  a  parabola  is  the 
simplest  that  has  come  down  to  us  from  the  period  prior  to  the 
Renaissance  ...  in  his  work  on  sundials,  he  treats  the  design 
of  all  possible  kinds  of  dials  according  to  a  single,  unified 
procedure,  and  it  represents  a  fresh,  successful  attack  on 
problems  that  had  often  defeated  his  predecessors’ 

En  relation  to  practical  geometric  design,  which  would  he  used 
to  embellish  the  likes  of  sue  h  public  buildings  as  mosques, 
pahu.es  and  libraries,  Muslim  geometers  were  interested  in 
justifying  the  craft  of  the  artisans  and  exploring  the  limits  of 


their. iri.  Abu  Nasr  al  Farabi  (d.  950).  belter  known  i'oi  his 
work  on  music,  philosophy  and  bis  commentaries  on  Aristotle, 
wrote  a  treatise  ol  geometric  const  ructions  imm  lools  with 
vai  ious  restrictions.  His  work  was  titled,  rather  exotical! y,  A 
Book,  of  Spiritual  Crafts  ami  Natural  Secrets  m  the  Details  of 
Geometrical  Figures.  T  his  contribution  of  a  I  Farabi  was  later 
incorporated  by  Ahu  al-Wafa,  in  his  youth  when  al- Farabi  died, 
in  his  hook  ( 'in  those  Ports  of  Geometry  Nreilaf  by  t  rajtsmetu 
providing  full  constructional  details  and  justifications. 

I  he  kind  of  problems  to  which  Ahual  Wafa’  devoted  his 
attention  included  constructing  a  perpendicular  to  a  given 
segment  at  Its  endpoint;  dividing  a  line  segment  into  am 
number  of  equal  parts;  and  constructing  a  square  in  a  given 
i  ircle  and  various  regular  polygons  (with  3,  4,  5. 6. 8,  10  sides). 
All  these  constructions  were  to  he  carried  out  w  ith  nothing 
more  than  a  straight  edge  arid  a  rusty  compass,'  a  compass  with 
one  fixed  opening. 

Geometry  had  special  significance  also  lot  Muslim  artists, 
architects  and  calligraphers,  i  hey  had  a  keen  awareness  of  the 
affinity  between  measurements  in  nature  and  mathematical 
expressions,  and  they  were  constantly  inspired  by  these  deep 
connections. 

Such  measurements  included  the  Golden  Ratio,  a  ratio  of 
measurements  that’s  pleasing  to  the  eye  and  appears  a  lot  in 
nature,  such  as  in  mollusc  shells  and  plant  leaves.  In  laymans 
terms,  it  means  the  width  of  an  object  is  roughly  two  thirds 
I  hat  of  its  height,  or  approximately  1.618.  It  is  also  called  a 


E  eft:  Mtiisiic'L'iLK'iilv  in  iiJlLiie  have  riialbtniatiLiiE  expressions 
which  inspired  lhe  wJwlars.  One  of  these  it  the  golden  ralin 
which  ts  expressed  in  mollusc  shills,  plants  and  flowers. 


golden  section  or  line,  so  that  il  a  line  is  divided, 
the  sin  a  Her  part  of  the  line  is  to  the  larger  part  of 
the  line  as  the  larger  part  is  to  the  whole  line.  This 
turns  out  to  be  approximately  the  ratio  of  8:13  and 
is  visible  in  many  works  of  art  and  architecture, 

As  well  as  being  fascinated  by  these  geometrical 
occurrences,  artists  were  also  looking  for  the 
centre  of  any  system  of  t  haos’  so  this  concept  of 
centre  in  terms  of  proportion  remained  their  focus 
too. 

'lhe  Ikhvivm  ai-Safu,  or  brothers  of  Purity,  were 
a  group  of  scholars  in  the  1011  century  CE,  who 
recorded  their  ideas  about  proportion  in  their 
Episiks  or  Rusii'it.  They  knew  of  the  Roman 
canon  of  Vitruv  ius,  a  I. '’-century  BCE  architect 
and  writer,  who  measured  the  human  body  as  a 
system  of  proportion.  H  was  this  idea  the  fkhwan 
considered  to  he  defective,  as  it  was  centred  on  the 
sacrum  or  the  groin,  instead  of  the  navel. 

Vitruvius’s  findings  were  based  on  a  Greek  canon, 
and  this  was  founded  on  an  ancient  Egyptian  rule 
of  proportion,  which  related  to  the  backbone  of 
ihe  god  Osiris,  fhe  ’s±u  red  backbone  or  Djct  pillar, 
was  a  pre-dynast ic  representation  of  Osiris  and  it 
represented  stability,  endurance  and  goodness. 

After  painstaking  research,  the  Ikhwans  epistles 
came  to  a  different  conclusion.  They  established 
that  when  the  human  body  was  stretched  and 
extended  out,  the  fingertips  and  the  tips  of  the  toes 
touched  the  circumference  of  an  imagined  circle. 
The  centre  of  this  circle  was  then  the  navel  and 
not  the  groin,  if  Ihe  body  was  ihat  of  a  child  under 
age  seven.  This  per  lect  proportion,  with  the  navel 
being  the  centre,  begins  to  be  disproportionately 
placed  after  the  age  of  seven:  the  age  of  innocence. 
At  birth,  the  mid -point  of  the  body  is  at  the  navel, 
As  the  indie  iduaJ  grows  the  mid -point  drops  until 
it  reaches  the  groin  or  sacrum. 

The  proportional  ratio  produces  an  ideal  figure 
for  religious  painting.  The  width  is  eight  spans, 
the  height  is  ten  spans  and  the  mid- point  is  on 
the  navel.  1  he  division  o|  (he  figure  is  a  body  eight 


heads  tong,  a  foot  is  an  eighth  ol  a  body,  the  face  is 
an  eighth  of  a  body,  the  forehead  is  a  third  of  the 
face,  a  face  is  four  noses  or  four  cars. 

With  Ihe  navel  as  lhe  centre  of  the  circle, 
which  represented  the  Earth,  and  the  place 
of  life  sustenance,  this  demonstrated  a  divine 
manifestation.  These  divine  proportions 
were  reflected  in  cosmology,  musicology  and 
calligraphy,  and  in  ali  arts  from  the  It)1'1  century. 

I  hey  were  seen  as  the  key  to  Ending  harmony  and, 
for  the  mystics,  closeness  to  God. 


For  example,  the  natural  harmony  of  the  figure 
of  eight  was  seen  by  Muslim  scholars  as  the 
basic  number  which  motivated  them  to  make 
measurements  in  music  scale,  poetry,  calligraphy, 
and  artistic  themes. 

I  here  is,  of  course,  the  whole  fascinating  area  of 
the  algebraic  georraetn  of  Umar  al- Khayyam,  and 
I  fie  geometric  theory  of  lenses  by  al  Tu.si,  which 
were  both  new  fields  of  geometry.  To  read  more 
about  these  go  to  the  sections  on  'Mathematics' 
in  School,  and  Vision  and  Cameras’  in  the  I  tome 
chapter. 
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1  enm  flIi  p  d at  Vinci's 
l  iiruvitw  Man  shows 
the  proportions  of  the 
humau  both,  which 
were  discussed  in  the 
I0lh  century  Epistles  of 
the  Ik hwdet  al  Safa, 


'For  me  it 


Art  and  the  Arabesque 

YOU  can  GAZE  INTO  some  ari  m- signs  and  with  each  blink  of  an 
eye  you  see  different  shapes  and  forms.  This  type  of  geometric  art  is  a 
fusion  of  pure  mathematics  and  the  art  of  space >  an  interplay  of  shapes 
and  repeating  patterns.  It  has  no  figures  oi  people,  but  is  made  ol  ! lowing 
lines  in  complex  designs.  These  designs  seem  to  change  as  they  are  looked  at, 
encouraging  deep  thought  and  spiritual  contemplation,  and,  because  ol  this, 
they  fitted  well  into  mosques. 


Prophet  Mohammad  (pbuh)  spoke  out  against  Arabesque  is  a  pattern  of  many  units  joined 
the  portrayal  of  human  or  animal  forms  in  art. 

He  didn't  want  Muslims  at  the  time  to  revert 
to  worshiping  idols,  figures  or  the  material 
world,  a  pie -Islamic  practice  which  would  take 
attention  away  from  Cod. 

Geometry  became  central  to  the  arl  of  the 
Muslim  world.  Artists  freed  their  imagination 
and  creativity  to  produce  a  totally  new  arl 
form  called  the  arabesque,  a  development  of 
geometric  art. 

'Ibe  Lotfollah  Mobile  in  Utahan,  Iran  beautifully  shows 
arabesque  and  interwoven  monuincnlat  cursive  slyle 
calligraphy  fabn\ e  and  belmv  ihc  pm  n  ted  arch)  oi 
Qnrani*.  vcr.scS- 


and  interlaced  together,  all  flowing  from  the 
others  in  all  directions,  hath  independent  unit 
is  complete  and  capable  of  standing  alone,  but 
all  are  interlinked  and  form  a  part  of  the  whole 
design,  'these  2-  D  designs  were  mostly  used  to 
decorate  surfaces  like  ceilings,  walls,  carpels, 
furniture  and  textiles. 


remains  an 
open  question 
whether  [this 
work]  pertains 
to  the  realm  of 
mathematics  or 
to  that  of  art.' 
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Outstanding  examples  of  this  sophisticated 
art  form  were  recently  discovered  when  the 
Topfcapi  scroll  was  uncovered  lci  Istanbul 
Ihe  scroll  with  its  1 1-1  individual  geometric 
patterns  tor  wall  surfaces  and  vaulting,  is  the 
work  of  a  master  builder  who  worked  in  Persia 
during  the  late  1 5'h  or  16J|1  century.  It  is  the 
earliest  oi  its  kind  to  have  been  found  intact. 
Before  its  discovery,  the  earliest  known  Islamic 
architectural  scrolls  were  fragments  from  the 
I6lh  century  around  Bukhara,  Uzbekistan, 

Arabesque  can  also  he  Moral,  using  a  stalk, 
leaf,  or  flower,  or  a  combination  of  floral  and 
geometric  patterns,  and  these  designs  equally 
fascinated  European  artists.  Works  from  the 
Renaissance,  Baroque,  Rococo,  modern  art 
(particularly  in  the  grotesque),  and  strap  work 
all  featured  the  parte  ms. 

Leonardo  da  Vinci  found  arabesque 
fascinating,  and  used  to  spend  considerable 
time  working  out  complicated  patterns,  the 
famous  knot  design  was  used  by  King  Henry 
V I i f.^anci  it  appears  in  his  portrait  on  the 
border  of  his  cloak  and  the  curtains.  Durer 
used  geometric  patterns,  as  did  Raphael  the 


grotesque  designs  of  1 /"‘•-century  French  ai  list 
lean  Herein  show  it,  and  16" -century  Italian 
a  r  lists  c  a  I  led  i  t  n ihts  i  hi ' 

One  ol  the  best  kjnown  20,h  century  artists 
inspired  by  geometric  art  was  the  3  Dutchman 
M  (  hscht  rr  I  le  created  unique  and  fascinating 
works  of  art  that  explored  a  wide  range  of 
mathematical  ideas,  and  not  surprisingly  he 
drew  his  inspiration  from  the  tile  patterns 
used  in  the  Alhambra,  which  he  visited  in 
1936.  He  spent  many  days  sketching  these,  and 
later  said  that  this  ‘was  the  richest  source  of 
inspiration  that  I  have  ever  tapped’ 

It  wasn't  only  the  Arabesque  that  came 
to  Europe,  because  in  the  1 41'1  century  an 
important  breakthrough  for  European  Artists 
took  place.  From  the  Muslim  world  they 
imported  oil  paint.  In  the  past  they  had  only 
used  tempera  paint  on  wood  panels,  which 
was  a  substance  made  of  a  combination  of 
egg,  water,  honey  and  the  dye.  The  expensive 
linseed  oil  paint  had  a  dramatic  el  feet  on 
European  paintings  as  it  enhanced  the  colour 
saturation  of  Flemish  and  Venetian  pictures. 


t  ;lockwise:  “I  he  fopkiipi 
scroll  from  the  late  I  5,h  or 
16*- century,  showing  indi¬ 
vidual  geometric  patterns  lor 

V.'3  II  su  rf^ces.  3 ltd  VJ)(  I  tl  3 1  -.si 

eompik'd  by  n  Ptrswn  m.ssivi 
builder;  King  1  iciuy  V£|I 
(ruled  f SOV—  1 547)  wS(fi  die 
Islamic  'kmsl'  nlyle  pmEi'nl 
on  the  border  ol  his  cloak 
and  curtain.  He  is  standing 
on  a  ui  Bash  carpet  wilh  its 
'  if  ink  star;  ceramic  isles  wilh 
the  tsnik  blue  patterns  at 
'Inpkapi  Palace  in  Turkey, 


‘The  stagger¬ 
ing  array  of 
geometric  pat¬ 
terns  show  the 
way  the  Mus¬ 
lim  craftsmen 
explored  the 
concept  of  in¬ 
finity  through 
mathematical 
repetition.' 

Reporter  Rngch 
Omar  talking  about 
the  Alhambra  in 
Granada  in  the  RHC 
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The  Scribe 


With  the  pen 
.is  a  symbol 
of  knowledge, 
the  art  of 
calligraphy  was 


a 


Take  yourself  back  to  the  classroom  and  your  textbook  where 
you  had  to  repeat >  line  after  line,  letters  and  words  to  perfect  their 
shape.  Not  all  of  us  had  the  talent  of  producing  artistic  or  even  neat 
writing,  using  letters  by  themselves  or  joined  up.  Hie  art  of  w  riting,  with  the 
beautiful  and  flowing  text  of  calligraphy  illustrates  the  Quran,  the  Muslims’ 
Holy  Book  famous  statements  and  proverbs. 


There  are  many  types  of  decorative  writing, 
like  Egyptian  hieroglyphics  or  Chinese 
and  Japanese  script,  but  Arabic  calligraphy 
developed  independently  from  all  of  these. 

It  was  around  even  before  Islam  m  the  7tf 
century,  but  Muslims  significantly  developed 
it.  lhe\  used  it  in  art,  sometimes  combined 
with  geometrical  and  natural  figures,  but 
it  was  also  a  form  of  worship,  as  the  Quran 
promises  divine  blessings  to  those  who  read 
and  write  it.  With  the  pen  as  a  symbol  of 
knowledge,  the  art  of  calligraphy  was  an  art  in 
the  remembrance  of  Cod 


With  this  great  impetus  to  write  artistically, 
a  final  ingredient  gave  calligraphy  another 
popularity  boost.  This  was  the  mystical 
power  attributed  to  some  words,  names  and 
sentences  as  protections  against  evil, 

I  he  language  of  Arabic  calligraphy  belongs  to 
Ibe  family  of  ancient  Semitic  languages,  and 
it  comes  in  many  scripts,  the  most  famous  of 
which  are,  Kufit  atid  Naskli. 

the  Kufic  script  comes  from  the  cil>  of  Ktifa, 
Iraq,  where  it  was  used  b\  scribes  transci  thing 
the  Quran  in  the  Haifa  school  n(  Writing.  The 
letters  of  this  script  are  angular. 


an  art  in  the 
remembrance 
of  God. 

■■  M 


World  famous  Turkish 
zalltgraphcT  Hasan  Cclehi 
instructing  a  student- 


An  ancient  Kufic  script  of  [wo  Quranm  ye.Tst-s  (21  aiid  22,  chapter  3 I ). 
The  Urdu1  iri  the  cert!  re  signifies  tlte  separation  between  llie  verges. 


The  \fiAh  script  is  older  than  Kufic,  but  it 
res tni bits  the  characters  used  by  modern 
Arabic  wi  it  mg  and  printing,  It  is  joined  up,  a 
cursive  script,  and  round,  and  has  a  lew  send 
styles.  As  early  as  the  30lh  century,  the  famous 
calligrapher  Abu -Alt  ibn  Muqla  devised  a 
systematic  classification  ni  the  script  according 
to  geometric  principles,  establishing  a  unit  of 
measurement  for  letters  and  creating  a  balance 
among  them.  I U  counted  six  l  ursb  v  scripts 
winch  became  known  as  af  atjlimi  at  sittu. 
Nitskh  calligraphy  became  more  popular  than 
Kafii,  w hich  was  developed  by  the  Ottomans. 

What  to  write  on  was  given  great  impoi  tance, 
and  before  paper  was  introduced,  part  h me nl 
and  papyrus  were  the  main  materials  for 
copying  flu3  Quran,  writing  manuscripts  and 
correspondence.  Parchment  was  durable, 
lustrous,  and  luxurious,  though  only  one  side 
could  be  used.  Pnpy  rus  was  brittle  and  could 


not  be  erased,  which  made  it  useful  espec  jally 
lot  government  records.  But  both  were 
expensive,  so  when  the  cheaper  a  I  lei  native, 
paper,  was  introduced  in  the  late  8"’  century, 
the  art  of  writing  boomed. 

Paper  was  easily  cut,  shaped  and  pasted.  It 
absorbed  colour  belter  than  either  parchment 
or  papy  ms.  Papyrus  was  still  occasionally 
used  until  the  3  llh  century,  and  the  Quran 
continued  to  be  written  on  parchment  Ibr 
a  kmg  time.  For  most  works  though,  paper 
became  the  new  medium  of  books,  letters, 
official  and  private'  correspondence,  and  it 
was  on  paper  that  nearly  all  inventions  and 
changes  in  the  Arabic  script  took  place. 

Not  jusl  paper  was  used  lo  write  on;  almost 
any  object  can  carry  script,  and  calligraphy 
was  also  used  on  marble,  brickwork,  glass, 
textile,  ceramics,  woodwork,  metal,  and 
precious  and  semi  precious  stones. 


'Read:  In  the 
name  of  your 
Lord  Who  cre¬ 
ates,  creates 
man  from  a 
dot.  Read:  And 
your  Lord  is  the 
Most  Boun¬ 
teous,  Who 
teaches  by  the 
use  of  the  pen, 
teaches  man 
that  which  he 
knew  not.' 

Quran  (96: 1  ITS]  The 
first  v  erve  of  the 
Quran  revealed  to 
Prophet  Mohammad 

(pbuh) 


Right:  The  hrsl  t:hapl(rd  the 
Quran  ii'i  Juli  Diwunl  Style, 
gilded  by  master  gilder  Ma- 
mure  Oz  front  the  lopkapi 
Palace  in  Istanbul. 

Below:  Reed  pvnF,  used  in 
calligraphy.  The  nih  of  each 
is  fL]|  tpeeifiejily  (4.1  smt  llif 
different  slyk1  of  venting 
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Europe  came  into  contact  with  Arabic 
ealligraphy  Ihroiigh  trade  arid  gilt  exchange 
between  European  and  Muslim  royal  courts. 

At  first,  Europeans  imitated  Arabic  calligraphy 
without  knowing  what  it  said,  and  Kufii 
inscriptions  from  the  Jhn  Tulun  Mosque,  built 
in  Cairo  in  879  GE,  were  reproduced  in  Gothic 
art,  first  in  France,  theft  in  I  he  rest  of  Europe. 
Works  like  the  carved  wooden  doors  made  by 
tile  master  carver  "Gan  Fred  us'  in  a  chapel  of 
I  he  under  porch  of  the  Cathedral  orLe  Puy 
m  France,  and  another  carved  door  in  the 
church  of  la  Vaute  Ch iliac  near  Le  Puy  are  also 
attributed  to  the  influence  of  the  Ihn  Tulun 
Mosque.  Traders  from  Amalfi  in  Italy  who 
visited  Cairo  are  believed  to  be  responsible  for 
the  transmission  til  these  designs  into  Europe 
as  they  had  special  relations  with  Tati  in  id 
Cairo  at  that  time. 


In  his  book  /  cgacy  of  Islam,  Professor  J  horn  as 
Arnold  said  that  a  cross  that  probably  dates 
hack  to  the  9"'  century  was  found  in  Ireland 
with  the  phrase  called  the  Basmalah  (bi-ism 
Allah)  or  lln  the  name  of  God'  inscribed  in 
Kufk  calligraphy  on  it.  In  other  art  forms,  es¬ 
pecially  painting,  Kuju  in  scrip!  inn  ivas  added 
for  style.  People  were  drawn  to  calligraphy, 
even  the  Renaissance  painter,  Gentile  da  Fab 
riano,  used  il  to  decorate  clothing  edge- bands 
ol  bis  people  in  his  painting  Adoration  of  the 

Mcigi. 

Before  pens,  as  we  know  them  today,  came 
other  writing  instruments  including  the  tjahim 
or  reed  pen.  The  most  sought  alter  reeds  came 
from  l  he  coastal  lands  of  the  Arabian  t  lull 
and  they  were  valuable  trading  commodities. 
Their  length  varied  between  twenty -four  and 


thirty  centimetres  and  their  diameter  generally 
measured  one  centimetre.  Each  style  of  script 
required  a  different  reed,  evil  at  a  spet  i tic 
angle. 

Inks  were  in  different  types  and  colours 
with  black  and  dark  brown  inks  being  most 
often  used,  ah  (.littering  in  intensity  and 
consistency.  Calligraphers  usually  made  their 
own  inks,  and  sometimes  the  recipes  were 
closely  guarded  secrets.  Silver  and  gold  inks 
were  used  on  blue  vellum,  in  frontispieces, 
for  illustrations,  and  for  title  pages.  Coloured 
inks  such  as  reds,  whites,  and  blues  were 
sometimes  used  in  illuminated  headings.  Ink 
pots,  polishing  stones  and  sand  lor  drying 
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the  ink  were  additional  accessories  used  hv 
calligraphers  and  scribes  in  their  trade. 

Even  writh  the  advent  of  computers,  the  art  of 
writing  is  not  dying  and  nothing  can  replace 
the  work  of  a  skilled  hand,  a  carved  pen 
and  flow  ing  ink.  Calligraphy  today  takes  its 
shapes  on  wedding  invitations,  music  albums, 
postcards  and  signs.  It  is  still  being  used  for 
writing  the  Quran,  and  also  illustrates  hooks 
from  art  and  architecture  to  poetry  and 
technology. 


The  beautiful 
writing 
strengthens 
the  clarity  of 
righteousness.’ 

I  he  I1'"  1  aliph.  "\li 
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Word  Power 


Learning  your  alphabet  will  take  you  hack  to  your  nursery  school 
and  the  following  alphabet  comes  with  a  (wish  looking  at  the  roots  of 
some  English  words.  These  words  have  come  from  an  Arabic  source 
or  they  are  words  used  by  Arabic  speakers  that  have  passed  into  the  English 
language  with  their  original  meaning.  It  is  only  a  small  selection  as  the  actual 
list  carries  on  into  the  thousands. 


[~n|  is  for  admiral,  from  tuiiir-al- 
*£■&■  commander  of .  rJ  like  amir  at-bahr 
commander  of  the  seas'.  When  the  Romans 
adapted  amir-ab  they  smuggled  in  their  own 
Latin  prefix  ad-,  producing  admiral.  When  i 
reached  English,  via  Old  french,  it  still  meant 
commander’  and  it  was  not  until  the  time  of 
Edward  III  that  a  strong  naval  link  began  to 
emerge;  and  for  arsenal,  from  tint  u l-siiktah 
meaning  'house  of  making/ in  dustry 1  like  a 
factory,  1  his  was  borrowed  into  Venetian 
HaJiim,  where  the  initial  d  was  not  pronounced 
and  became  arztmii,  which  was  applied  to  the 
large  naval  dockyard  in  Venice.  I  he  dockyard 
is  known  to  this  day  as  the  Arsenal e.  English 
acquired  the  word  either  from  Italian  or  from 
French  arsenalc,  using  it  only  for  dockyards. 

By  tlie  end  of  the  US11’  century  it  was  coming 
into  more  general  use  as  a  'military  storehouse’ 

is  for  barbican,  from  the  Arabic  firth  ai- 
bmjflrtih  gate  with  holes’;  and  for 
ballyhoo,  from  bi-AiUth  humi  meaning  'by 
Allah  it  is’. 

g  .  is  tor  crimson,  from  tjirtnizi  which  is 
*  I  related  to  the  ijimtiz,  the  insect  that 
produced  the  red  dy  e  tjsrmizn  and  for  caviar, 
which  may  come  from  Farsi  kayn  ift*r  meaning 
'having  eggs*  or  from  chuvjur  meaning  a  cake 
of  strength  or  power  or  'bread  of  lovers’  in 
allusion  to  its  reputed  aphrodisiac  qualities. 
Others  think  it  came  from  htwyflr  in  Turkish 
which  means  'fish  eggs' 


is  tor  dragoman,  an  interpreter  or  guide 
in  countries  where  Arabic,  Turkish,  or 
Persian  is  spoken;  from  the  Arabic  ttitjuriuvi 
and  the  verb,  turf nttu i  to  interpret. 

is  lor  Fi T lid,  the  hero  ol  a  Spanish  epic 
poem  from  the  12"  century;  from  ub 
Snyyhi  meaning  The  lord'. 

[|-4  is  for  Fomathaut,  the  brightest  star  in 
1*  I  the  constellation  Pi  sc  is  Austrinus,  the 
So ut hern  Fish,  twenty  tour  light  years  from 
Eat  ill;  fum  al-iml  means  'mouth  of  the  fish' 

is  lor  ghoul.  Iron  i  the  Arabic  t^huL 
meaning  the  demon;  and  fen  giraffe 
from  the  Arabic  /timfti. 

is  for  hazard,  from  jwsow,  which  means 
'play  at  dice', 

is  for  Izar,  a  star  in  the  constellation 
Andromeda,  from  l  he  Arabic  al-‘iztir. 
meaning  the  'veil  nr  covering' 

is  for  jar,  from  jit  mils  a  Targe  earthen 
vase’;  and  lor  jasmin  from  the  Persian 
yasmin. 

is  for  kohl,  from  kuht,  meaning  a  fine 
powder;  often  of  antimony,  used  in  eye 
ointments, 

is  for  lilac,  from  the  Arabic  fihtk,  which 
■was  taken  from  tire  Persian  nihik 
meaning  indigo;  and  tor  lemon,  Ironi  tlie 
Persian  hmuii,  which  means  lemon’. 


)  I 


is  fur  mafia,  Irani  an  ArabU  word 
miihiynli  'boating'  or  ‘flashy’  f.e,  'the 
swank  H’t‘  In  Sicily  an  unusually  ornate  and 
demonstrative  cockerel  is  described  as 
'mafioso';  a mi  fat  mattress,  coming  from  old 
French  imr/eras,  which  was  taken  from 
nint nth,  a  place  where  something  is  thrown* 
and  timilui  'to  throw’. 

is  for  nadir,  a  point  on  the  celestial 
sphere  directly  below  the  observer  and 
diametrically  opposite  the  zenith.  It  comes 
from  tuuiir  us  stunt  meaning  'opposite  the 
zenith 

ls  Elm  orange,  from  the  Persian  luironj  or 
turning,  meaning  orange. 

is  tor  I’herkad.  a  star  in  the  constellation 
Ursa  Minor,  from  the  Arabic  til-tuiqati, 
meaning  Hhe  call 

IaI  js  lor  qanuo.  the  ancestor  to  the  harp 
1221  and  /it lei;  introduced  by  at  Farabi  in  the 
10"  century;  but  used  in  Roman  times  as  a  free 
standing  instrument. 

is  lor  the  chess  piece  rook’,  from  the 
Persian  tttkft 

is  lor  sofa,  the  seal  was  originally  an 
Arabian  rulers  throne  atid  has  been  in 
existence  since  antiquity;  l  )ri finally  suffnh, 
meaning  'lung  bench  or  divan;  and  tor  sugar 
from  the  Arabic  sukktir  meaning  sugar;  and 
for  'so  lougr  from  mhiti r,  a  greeting  and 
gi  lodby  e  mean  i  ng  peace . 

Qis  Inr  tabby,  which  mean!  silk  cloth  with 
striped  pattern  and  was  borrowed  in 
163#  from  the  I  re  nek  J  hey  used  taiist  'rich 
watered  silk’  from  Arabic  attain  originally 
meaning  'jnamifac  Lured  at  a  I  'Attahiyah'  a 
suburb  of  Baghdad.  Ry  IbS1?  the  phrase  tabby 
cat  was  in  use,  and  tabby  as  a  noun  meaning 
striped  cat’  developed  by  1774;  and  lor  talcum 
powder,  which  is  from  Latin  ‘talcum',  from  the 
Arabic  ttiiq.  It  was  first  used  in  Medieval  Latin 


as ‘talc’ around  1317.  and  in  Spanish  Talcoand 
French  as  Talc  in  1382,  In  German  it  is 
Talkum. 

is  for  Umikulhai  a  star  in  the 
constellation  of  the  Serpent,  from  the 
Arabic  i d>i mt  irf  huyytih,  meaning  the  Neck  of 
the  snake'. 


m 


is  for  vizier,  from  wazir  meaning  'porter, 
public  servant3  from  the  verb  uw&ira,  to 
carry;  and  for  Vega,  the  brightest  star  in  the 
constellation  I  yra  from  the  Arabic  al-ttusr  ul 
wtup,  ’the  falling  vult ure’. 

|u|  is  for  wadi,  a  valley  or  gully  that  remains 
I2J  dry  except  during  the  rain;  season, 
coming  from  the  Arabic  uudi  which  means 
valley. 

BY  in  algebra,  meaning  "a  thing’,  is  an 
Arabic  invention  to  solve  mathematic 
equations. 

^  ]  is  fur  yoghurt.  The  original  Turkish 
'  1  word  w  as  yvgurut,  but  it  had  become 
yoghurt  by  the  I  Ith  century.  I  he  g  is  soft  in  the 
i  li  rikis.in  pronunciation  but  hard  in  hnglish. 

Yog  is  said  to  mean,  roughly,  'to  condense'  in 
Turkish,  while yoynr  means  ‘to  knead’. 

is  for  zenith  the  point  of  culmination  or 
the  peak,  coming  from  the  Uld  Spanish 
zenit  which  was  from  the  Arabic  aunt, 
meaning  patli.  part  of  the  Arabic  phrase  sarnf 
ai  ms  'the  road  overhead*  meaning  directly 
above  a  person's  head, 


Lt  d  ui  right:  Robinson 
CrusOE:  with  Iris  mail 
Friday;  an  illustration  by 
Ksf  jjna  Sofccxg  from  I  bn 
Fufaylt  story  of  f  fayy  rf'?J 
showing  him  with 
his  adaptive ‘imitbei \  a  doc, 
Daniel  Defoe's  1 8"''  century 
kobiwon  l  .’rwiof  is  almost 
identical  to  I  bn  TufayFs  I2ih- 
century  Hccyy  rhrj  Yaqzan. 


Story  Corner 


Tom  hanks  in  the  film  castaway  played  a  21 ’-century 

shipwrecked  character,  dragged  violently  from  hU  ordered  business 
world  and  onto  an  island,  where  he  had  to  learn  vital  skills  to  keep 
himself  alive.  No  one  visited  him  for  four  years.  He  forged  tools  from  items 
he  salvaged;  an  ice  skate  became  his  knife,  a  volleyball  was  his  t  om panion 
and  a  piece  of  netting  from  a  fancy  dress  box  trapped  fish  But  is  he  really  a 
21s' -century  re-enactment  of  Robinson  Crusoe  or  an  eight -hundred  year-old 
character  revisited  for  a  third  lime? 


In  early  O^-century  Muslim  Spain,  a  filled 
philosopher,  mathematician,  poet  and  medic 
was  horn.  Ibn  Tu fayl >  or  Abu  Rakr  ibn  Abd 
al  Malik  ibn  Muhammad  ibn  Muhammad  ibn 
Tufayl  al-Qaysi,  to  give  his  full  name,  became 
known  in  the  West  as  Abubacer.  I  te  held  roy  al 
posts  as  an  advisor  and  court  physician,  and 
he  is  remembered  today  for  Tire  Story  of  Hayy 
ibn  Yaqzan ,  which  is  now  in  the  Bodleian 
library  at  Oxford,  [his  talc  was  inspired  by  an 
earlier  story  from  the  1 1" -century  physician- 
philosopher  Ibn  Sina,  who  also  wrote  a 
narrative  called  !  hiyy  dm  Yaqzan  about  a 
century  earlier, 


Haty  ibn  Yuqzan  means  Alive,  son  Awake; 
go  this  is  ‘1  he  Story  of  Alive,  son  of  Awake1', 
which  describes  1  layy's  character  passing  irom 
sleepy  childhood  to  knowledge  and  ultimately 
knowledge,  by  means  of  which  he  can  fully 
contemplate  the  world  and  his  surroundings. 

E|  begins  with  Hayy  as  a  child,  a  princess's  son 
whose  birth  was  secret.  He  is  cast  upon  the  shore 
of  an  equatorial  island  where  he’s  suckled  hy  a 
doe  and  spends  the  first  fifty  years  of  Ids  life  with¬ 
out  contact  with  any  other  human  beings.  His 
isolation  is  in  seven  stages  of  seven  years.  I  Hiring 
each  seven-year  stage  he  is  his  own  teacher  and 
learns  about  himself  and  his  surroundings. 


, ji  •  j*  LhJLp  L Vj-r  ■  ^  L_  ■  i  ■_ 

>*■  - ~  *■’  ■*■  ^-04  -JL  V 

.  & h  *..r,*  J^...  ^  ^  l 11 W 
^iatA-  L^^vd--4l/t  *  *-^-L  vjl 

^-tL-  ^  '■“  t  ^c— •  j 

Jr  *4l?  j“,  VjL  **■  ■  i'^1  *^j  -1  ^  *-  i  L  - 

^  _ 

3i  Or*JL^j’"  .-■*  JC.^. .*■  '►.jW* 

4vj^  MfiU^-  ~je  V 

7-*.->v  -o>i_  LiL/^-^n 

kl ASiJ-  ^ 

'^i-L  lj  ^J  'rrAJ 

i Wj 'yJb *-■  i- j^'i i-  (_  ■  -w>  *«.' Il^a ■*; ^  a-  Lt  -t, 
^Aii, j^;' w^S  Ji/S^  I  ji’Ai  U^jr^r  -C^LEiJ 

'/V  Uljblj  ,  J-  jLjf'g.jf,  y  L;  *■  ^ 


J  :-.;.*j9t./_i ^JC'.  .  jJl*i  Ji^l  ^  j 

I  l:4  /«»  wj  .  L-v-'L  ,U  Ja U£d  *.a_  | 

r  *^r*  „  '•  i.  ti£  -  ->  ;■-'*■ 

I  i  r't-  Jp£g 

I  * *uy ^ ^ i- - v#! h^ijLA-j*  *v  *.  !_  U-^ 

1  tCq^M^b  ^  . 

I  -  >*  ■ , j..,^:-1^, jj/U  -j  t *>!_, <_*b f 

I  ,^*ti'v '  '■  “ ' z?  ^  —  |4f%Sr.U^  t^f 

1^^;  ''“*-  ^woy:-v»-^'b.v.i  L  ^JJ^- 
fc*-  jL\  ♦'(*tsry‘  I 

*  U  LS  M&jfJ£j 

^  ■  ■- r.-.cC ^  UJ4iity! 

I  ’■^--V  -  w  V  v  1<_-'“-  ^  ^  ^  ; 

jp*^  up  W^,LLl  p  U^r 

^=t;-  \n/o*  .1 L  r_  >' 


Tbn  Tulayls  12"  -i:L“[iiiirj  Arabic  nnanuscrtpt,  nnw  in  the  Bodleian  l  ibrary,  Oxford. 


With  the  death  ufihe  due,  he  passes  from 
childhood  dependency  to  the  activity  of  an 
adolescent  and  then  man.  Here  he  faces  the 
dilemma  of  what  life  is  and  what  mi^ht  lie 
ahead  behind  all  that  he  sees.  By  solving  prac¬ 
tical  problems  and  studying  subjects  from  the 
anatomy  Lind  physiology  of  the  animals  to  the 
movements  of  the  heavenly  bodies,  be  contem¬ 
plates  the  concepts  of  soul  and  of  the  Creator, 
until  eventually  he  makes  the  great  leap  front 
the  intellectual  apprehension  of  truth  to  the 
inner  intuitive  experience  of  reality. 

[Im  Tuf’ayl  begins  by  describing  the  experience 
of  truth  as  the  perception  oJ  a  totally  dtller 
ent  world.,  a  state  of  such  joy  and  happiness 
that  one  cannot  keep  it  secret,  yet  cannot  find 
words  to  describe  it.  '1  hose  with  little  intellec¬ 
tual  capacity  may  experience  this  state  and  talk 
about  it  with  little  comprehension.  Others  with 
more  iiitelk  cluiii  knowledge  may  achieve  a 
degree  oi  mystical  union  through  their  own  ef 
forts.  By  repetition,  the  state  may  be  prolonged 
and  may  occur  in  daily  life,  not  only  during 
periods  o!  devotion,  until  it  becomes  a  familiar 
experience*  like  meditation.  At  this  stage,  the 
seeker  is  conscious  of  truth  and  of  the  self.  In 
the  succeeding  stage,  he  becomes  unconscious 
of  the  self  and  aware  only  of  the  holy. 


At  this  monumental  point,  a  min  of  his  own 
age  arrives  on  the  island,  and  1  layy  meets  his 
first  hitman,  A  sal.  A  sal  is  u  spiritual  and  devout 
person  who  has  come  seeking  solitude  to 
enable  deep  contemplation  of  (he  truth,  which 
he  too  has  reached  by  intellectual  means. 

A sid  lolls  1  layy  about  his  own  society,  describ¬ 
ing  organized  religion  in  his  homeland  f  layy 
is  inspired*  and  with  the  chance  ai  rival  of  a 
ship  both  men  visit  A  sal’s  island  where  the 
conventional  approach  to  spirituality  exists 
under  the  rule  of  Asa  Is  friend*  Satanuin.  I  layy 
wants  to  tell  the  islanders  about  his  concept  of 
truth,  but  he  realizes  no  matter  how  much  he 
preaches,  I  he  experience  of  truth  must  come 
from  within.  It  occurs  to  him  ibat  for  the  ma¬ 
jority  of  human  beings*  religion  is  social  and 
not  spiritual.  With  this  realization  both  I  layy 
and  Asa!  return  to  their  contemplative  lives, 

the  first  English  translations  of  I  layy  ihn 
Yaqzan  appeared  in  1709*  and  only  eleven 
years  later  Defoes  Life  imd  Strange  Adventures 
of  Robinson  Crusoe  appeared.  Many  of  Defoes 
contemporaries  said  Iris  inspiration  lay  in  the 
experiences  of  Alexander  Selkirk,  a  Scottish 
mariner  who  passed  over  four  years  in  solitude 
on  one  of  the  Juan  Fernandez  Islands. 


The  versions  of 
how  Hayy  got 
there  differ  ... 
versions  say ... 
that,  with  some 
misty  history 
behind  it,  his 
mother  wanting 
to  save  him  fror 
a  tyrannical  kinj 
he  was  washed 
onto  shore,  in 
a  little  wooden 
box,  filled  with 
downy  feathers 

litiyy  Ibt  1  )«rpnrj  II 
lufayk  Ira  nutated 
Daniel  Abdal-Ha 
Moo 


i 


'September  30, 
1659  - 1,  poor 
miserable  Rob¬ 
inson  Crusoe, 
being  ship¬ 
wrecked,  dur¬ 
ing  a  dreadful 
storm,  in  the 
offing,  came 
on  shore  in  this 
dismal  unfor¬ 
tunate  island, 
which  I  called 
the  Island  of 
Despair,  all 
the  rest  of  the 
ship's  company 
being  drowned, 
and  myself 
almost  dead.' 

/  ife  and  Strange 
Adventures  a), 
Robinson  Crtuoe 

Defoe 


Rnbimcin  Crusoe  with  h™  p(0k  in  ;  illustration  published  by  timrier  &  Eves 
New  Vcirk  in  ihe  late  iy,h  ctiHury. 


i  he  similarities  between  Robinson  Crusoe 
and  tiayy  ibn  'tmpiu j  are  enough  to  make  it 
probable  that  Defoe  knew  the  Muslim  work, 
Crusoe  is  shipwrecked  on  an  island  and  his 
solitude  teaches  him  many  lessons.  He  has  to 
solve  a  myriad  of  practical  problems  of  how 
U>  clothe  and  feed  himself.  The  solutions  he 
finds,  and  Ills  struggle  for  survival  can  only 
he  successful  through  the  attentive  study  <>l 
his  natural  world  and  surroundings.  I  le  has 
to  know  and  understand  the  climate,  the 
landscape,  the  vegetation  and  the  animals  who 
share  his  island, 

]  le  goes  through  psychological  anguish  as  he 
experiences  isolation  from  human  society, 
i  lie  sc  overwhelm  and  lead  him  to  despair 
until  his  exhaustion  brings  calmness.  Only 
then  can  the  voice  ol  conscience  be  heard  and 
he  senses  the  presence  of  the  Creator, 


Robinson  Crusoe's  llrsl  visitor  is  notan 
intellect uak  but  Man  Friday,  lc>  whom  he 
passes  on  some  of  I  he  lessons  he  has  learned. 

The  similarities  between  the  two  works  don't 
stop  with  the  actual  storyline,  as  the  thud 
volume  of  Defoe's  writing  on  Robinson 
Crusoe,  Serious  Re  flect  ions  during  the  life  and 
Surprising  Adventures  of  Robinson  Crusoe*  with 
his  Vision  of  the  Angelic  World,  also  covers  a 
range  of  rnorak  religious  and  philosophical 
questions.  These  are  very  much  tike,  hut  not  as 
deep,  as  Hayy  ibn  Yaqztin’s, 


1  saved  the  skins  of  all  the  creatures  that  I  killed,  I  mean 
four-footed  ones,  and  I  had  them  hung  up,  stretched  out  with 
sticks  in  the  sun...  The  first  thing  I  made  of  these  was  a  great 
cap  for  my  head,  with  the  hair  on  the  outside,  to  shoot  off  the 
rain;  and  this  I  performed  so  well,  that  after  I  made  me  a  suit  * 
of  clothes  wholly  of  these  skins ...  I  made  very  good  shift  with, 
and ...  if  it  happened  to  rain,  the  hair  of  my  waistcoat  and  cap 
being  outermost,  I  was  kept  very  dry.'  /  ^  j 

Lit*  nu4 Strung?  AJttntuttt  of  Holmnnn  <  nu.w  Dan*'’  ’ 


■  ■  /* 

one  day  he  encountered  an  <  jle  splayed  dead  in  a  glade.... 
He  spread  out,  so  gingerly,  its  massive  wings,  its  tail,  his  tail, 
he  saw  how  it  would  cover  him,  so  he  sliced  v  th  a -sharp  edge 
he  had,  and  cut  a  flap  or  skin  as  loincloth...,  threw  the  huge 
tail  onto  his  back  as  a  cloak  and  put  the  grand  wings  on  his 
arms,  and  now  walked  like  a  winged  thing  commanding  space 
on  the  forest  floor  as  the  bird  had  commanded  space  in  the  air 
in  flight,  and  the  other  animals  fled  from  him  in  fright....' 

Hayy  tin  Yatjzan  I  Ur  Tufayt,  translated  by  Dan  id  Abda!  i  layy  Moore 


Translating  Knowledge 


W  HAT  IS  STRIKING  ABOUT  IHH  DISCOVERIES,  innovations, 

research  and  writings  of  Muslim  scientists  and  scholars,  during  the 
European  medieval  period,  is  their  insatiable  thirst  ior  knowledge. 
Ill  is  was  not  knowledge  for  the  sake  of  knowledge;  in  most  cases  it  had 
practical  application  i mproving  the  quality  of  life  < if  the  people. 


There  was  also  a  spiritual  influence  as  Prophet 
Mohammad  (pbuh)  had  said:  'When  a  man 
dies  his  actions  cease  except  for  three  things; 
a  continuous  charity,  knowledge  which 
continues  to  benefit  people,  or  a  righteous  son 
who  prays  for  him1. 


I  his  thirst  for  knowledge  was  infectious  and 
even  reached  its  tentacles  across  oceans, 
touching  non  Muslims  who  flocked  to 
absorb  the  vast  encyclopaedias  based  on 
experimentation  I  hat  the  Muslim  polymaths 
had  produced. 


Night:  ]  bn  al  Haitharu,  un 
the  left,  and  Galileo  both 
explored  their  world  through 
observation  and  rational 
I  hiiu^h  t.  This  is  emph  ssizcd 
h-t:rt  on  the  Iront  ol  Jtihanncs 
r  k-vclhass  ScJr«qgni/*bjfl, 
a  1647  description  of  the 
MnOn.  Irt  dl-l  tail  li  ain's  hantl 
is  a  get  Mnetric  d  tagram , 
while  Galileo  dutches  a  long 
telescope. 


Amazing  energy  was  shown  by  encyclopaedic 
individuals  w  ho  were  writing  down  their 
findings  al  incredible  rates,  filling  up 
enormous  tomes  with  groundbreaking 
information.  Books  ran  to  thousands  of  pages, 
numerous  volumes  and  vast  libraries.  The 
golden  age  of  this  civilization,  the  8th  to  the 
13th  centuries*  saved  andenl  learning  from 
extinction,  modified  it.  added  new  discover  ies 
arid  spread  knowledge  in  an  enlarged  and 
enriched  form.  To  l  ead  more  about  great  feats 
ot  learning  and  knowledge  gathering  see  the 
'House  of  Wisdom'  section  above. 

At  the  heart  of  this  understanding  was  l  he  idea 
of  direct  observation.  In  order  to  understand 
how  something  worked,  you  had  to  see  il  with 
your  own  eyes,  and  only  then  could  you  write 
it  down.  One  man,  [bn  al  1  last  ham,  in  the  late 
301’  century,  did  his  experiments  in  complete 
darkness.  Ibn  al- Halt  ham  was  one  of  the  first 
people  in  the  world  to  test  his  the* tries  with 
experiments,  establishing  one  of  the  keystones 
of  al  scientific  method  -  prove  w  hat  you 
believe!  You  can  read  more  aboul  him  and 
his  experiments  in  ihe  Home  chapter  and  the 
'Vision  and  Cameras'  section. 


Daniel  of  Morlev  was  an  English  vicar  and 
scientist,  horn  in  c.  I  MO*  from  a  small. 


A  view  of  Toledo,  Spain.  En  the  12*  century.  Muslim  Tniedn  boated 
simultAUfOLtsly  at  Itasi  three  retij^nm  (Minimi,  lews  bind  Christians) 
as  rhcylivd  and  worked  vide  by  side.  This  melting  pot  of  people  and 
ideas  attracted  sduilani  and  iranstators  from  hast  and  West. 


sleepy  village  in  Norfolk,  who  went  in  search 
of  knowledge  I  Ic's  just  one  example  of  an 
outward  -  look  i  ng  a  nd  forward  <  Slinking 
European  who  opened  his  mind  to  Muslim 
know  ledge, 

Daniel  was  possibly  a  student  of  Addard 
of  bath,  who  had  written  to  the  future  king 
Henry  II  saying  'll  happens  that  you  not  only 
read  carefully  and  with  understanding  those 
things  that  the  writings  of  the  Latins  contain, 
but  you  also  , wish  to  understand  the 
opinions  of  the  Arabs  concei  ning  the  sphere, 
and  the  circles  and  movements  of  l  lie  planets. 
For  you  say  that  whoever  has  been  born  and 
brought  up  in  the  hall  of  the  world,  if  he  does 
not  bother  to  gel  to  know  ihe  reason  behind 
such  wonderful  beauty,  is  unworthy  of  that 
hall  and  should  be  thrown  oui,,.,  Therefore 
l  shall  write  in  Latin  what  I  have  learnt  in 
Arabic  about  the  world  and  its  parts’ 

To  further  bis  education  Daniel,  like  many 
young  students,  left  his  native  England,  and 
headed  east,  first  stopping  at  the  University 
in  Paris.  I  nfortunately,  it  had  become  ‘stale 
and  nit )r i bund'  and  he  could  hardly  wait  to 
leave.  He  said  1  hese  masters  [in  Paris |  were 


so  ignorant  that  they  stood  as  still  as  statues, 
pretending  to  show  wisdom  by  remaining 
silent.1 

So  where  did  he  got1  Well,  in  his  own  words 
since  these  days  it  is  at  Toledo  thai  Arabic 
l eat  hi ngs  jh  widely  celebrated,  I  hurried  there 
to  listen  to  the  worlds  wisest  philosophers’ 

In  \  2'(>  century  Toledo  at  least  three  cultures 
lived  side  by  side:  Muslims,  Jews  and 
Christians.  This  was  a  time  of  cultural  richness 
w  here  all  shared  the  same,  breathtaking  desire 
lor  knowledge.  Today  the  way  they  worked 
and  lived  together  is  known  by  the  Spanish 
word  as  iumwenein. 

What  was  really  exciting  for  the  English 
clergymen  was  what  was  turning  up  m  Toledo, 
which  had  been  retaken  by  Christian  armies 
in  1085  CE,  Before  they’d  only  had  fragments 
of  classical  Greek  texts,  and  many  of  these 
were  forgeries.  Now  they  were  hearing  that  the 
Muslims  had  vast  resources  of  the  knowledge 
the)1  yearned  for,  which  wasn’t  only  classical 
Greek.  Tins  had  been  putted  apart,  rebuilt 
and  added  to  in  an  immense  way  by  over  five 
hundred  years  of  Muslim  scholarship. 


‘On  the  Day  of 
Resurrection 
the  feet  of  the 
son  of  Adam 
[manj  will  not 
move  away 
till  he  is  ques¬ 
tioned  about 
four  matters: 
how  he  spent 
his  lifetime, 
how  he  spent 
his  youth; 
from  where 
he  acquired 
his  wealth  and 
how  he  spent 
it,  and  what 
he  did  with  his 
knowledge.' 

Prophet  Muhammad 
fpbuh)  nar  rated  bv 

al  I  nmidlt!  no-2  1 1  ‘ 


The  real  jewel  of  Toledo  is  to  be  found  in  the 
city's  libraries  and  involved  all  three  communities 
[Muslims,  Jews  and  Christians]  working  in  a  par¬ 
ticular  field,  translation.  Teams  of  Muslims,  Jews 
md  Christians  translated  texts  into  Arabic,  then 
into  Castellan  Spanish  and  Latin.  It  required  close 
cooperation  and  religious  tolerance.  The  Andalu¬ 
sian  word  for  this  is  convivencia  and  means  'living 
together.' 

(A  porter  Rageh  Dinar  pre  -enting  tin, 
flR(  \n  1  Limit  Hitht*  'f  i  iro/\ 


A  It  h  ciugh  1  h  m  LFtands-  nf 
A  Tabu,  niikmU-stripHs  weft 
burnt,  tilers  are  Mill  almul 
2500  triinslafed  jnunu  scripts 
(Tram  Arabic  Eu  Latin)  in  I  he 
Toledo  Cathedral  archives, 
dating  from  Darnel  nf  Mor 
ley’s  day. 


It  was  in  12^-century  Toledo  that  possibly 
the  greatest  translation  eifoti,  from  Arabic 
to  Latin,  in  the  history  of  science  look  place, 
which  attracted  every  singlem  hided  scholar 
and  I  ranskiLi >r  ol  the  Christian  West, 

Import  am  works  hy  Greek  philosophers 
and  mal hemal ichins,  which  had  been  lost  in 
the  West,  were  turning  up  in  Toledo,  saved 
and  enhanced  by  the  Muslims.  The  critique 
and  com  mcntai  )  on  Aristotle  by  I  bn  Rushd, 
known  in  the  West  as  Averroes,  was  the  real 
start  of  hu ropes  classical  revival  and  this  was 
two  hunch  L.tl  vears  before  I  he  Renaissance 
began. 

Many  nf  the  commentaries  on  and  summaries 
of  Aristotle  s  works  by  I  bn  Rushd,  writing  in 
Arabic  in  Cordoba  in  the  late  1 2th  century, 
were  translated  into  Latin  by  Michael  Scott,  a 
scholar  from  Scotland  who  died  before  1236, 
and  hy  his  successor.  Herman  the  German, 
These  Latin  translations,  made  both  in  Toledo 
and  Sicily,,  were  destined  to  set  bumpe  ablaze: 
T  3c  [Avermes]  would  launch  Pai  is  as  the 
intellectual  capital  ot  If  mope,,,,  Aver  roes  was 
trying  to  defuse  a  conflict  between  science  and 
religion  because  the  truth  revealed  by  science 
was  often  at  odds  with  the  truth  of  divine 
revelation.  This  attempt  had  the  opposite  effect 
w  hen  his  ideas  came  to  the  attention  of  the 
Christian  church  They  immediately  banned 
Avermes  and  Aristotle’s  works.  The  Paris 
intellck  (mils  fought  back  and  a  debate  raged 
for  years’  says  Rageh  Omar  on  the  HB(  ’  s  An 
! shirt!  k  History  of  L.itwpi\ 

As  well  as  Michael  Scott  and  Oaniel  of 
Morlcy,  the  city  of  Toledo  was  buzzing  with 
contemporary  translation  scholars,  T  here 
was  also  Gerard  of  Cremona,  who  was 
translating  important  works  like  id  Zuhrawi s 
thirty -volume  medical  encyclopaedia  into 
Latin;  Ibn  a  I  \  laithams  voluminous  jfawfc 
of  Optics;  a\  Kindis  treatise  on  geometrical 
optics;  a  I  Razis  Dc  tihiminibus  el  sol  thus  or 


We  ought  not  to  be 
embarrassed  of  appreciating 
the  truth  and  of  obtaining  it 
wherever  it  comes  from  even 
if  it  comes  from  races  distant 
,»nd  nations  different  from  us. 
Nothing  should  be  dearer  to 
the  seeker  of  truth  than  the 
truth  itself,  and  there  is  no 
deterioration  of  the  truth,  nor 
belittling  either  of  one  who 
speaks  it  or  conveys  it.' 

I  Kindt.  9  untun  Muslim  -cionti  l 
mat  llrm.it u  i.m  l  Eh  mi  I  ,hhI  ptn’inun 


Toddy  King  Peter  IX  palace 
in  'Lotedo  is  j  it  nlrc  fcir 
teaching  Arabic  and  Hebrew 
transl.it  ion  skills.  It  is  a 
l  T  century  Murfcjar  (the 
n.inii'  Mr  Muslims  whit 
stayed  under  Slums!  l 
rule)  luulikiig  and,  at  ibis 
liruL',  lews,  f  ihri.StUns  and 
Muslims  lived  and  worked 
togelher  translating  huge 
schokii  ly  works  from  Arabic 
and  I  iebrew  into  Latin  and 
Spanish. 


A  Study  Hud  (  luysifiuittou  vf  Salts  and  Alwt is 
($uiphaltm<k  and  numerous  hooks  by  the  Banu 
JV  [ LiSii  brothers.  What’s  amarine;  about  fierard 
oi  Cremona  is  lh.it  he  made  over  eighty 
translations  but  never  had  a  Lull  grasp  ol 
Arabic.  Instead,  be  bad  to  work  with  and  rei\ 
on  Mo/a  mb  locals  and  I  he  Christian  Spanish, 
who  knew  the  language. 

I  he  BBC’s  Vuh  t's  From  llw  Dark  programme 
says  '  I he  process  [of  translation  j  varied  from 
translation  In  translation,  Sometimes  it  was  a 
team  helped  by  a  local  person  with  Arabic  as 
their  mother  tongue.  I  ie  read  tile  lest  aloud 
to  an  intermediary  who  also  knew  Arabic  and 
was  expert  1 1 1  Roma  nee.  the  la  ngu age  wh  ie  h 
preceded  modern  Spanish-  I  hen  the  Romance 
translation  would  he  put  into  Latin.  Some 
translators  could  work  alone  as  the)'  had  Lull 
command  ol  all  three  languages.' 


Even  l hough  Alfonso  VI  had  taken  the  city 
into  Christian  hands  it  remained ’Muslim' m 
that  the  lingua  franca  was  still  Arabic,  spoken 
bv  Muslims,  Jews  and  Md/arabs  alike;  (he 
culture  and  customs  were  Muslim;  and  the 
architecture  was  Islamic,  Long- winding  and 
narrow  streets  provided  rooms  for  lodgings 
and  study  for  all  (he  translators  and  scholars 
who  arrived.  For  all  these  western  scholars, 
Toledo  really  was  the  place  to  be. 

Manuscripts  of  the  Latin  translations  made 
in  Toledo  are  still  in  the  Toledo  Cathedral 
archives.  About  2300  manuscripts  are  here, 
including  translations  from  Arabic  dating 
from  Daniel  of  Morley’s  day. 


European  Universities 


The  oldest  English  and  European  universities,  where  some 
of  us  receive  our  undergraduate  and  postgraduate  degrees,  started  to 
appear  in  the  12th  century.  They  spread  quickly  from  southern  Italy  and 
across  to  England,  but  why  did  they  suddenly  appear? 


Left  \u  ri^iU:  Kings  Culle^r 
Chapd,  Cambridge 
University ;  A  l-  Azhar 
University,  Cairo,  Egypt; 
Chapel  of  Exeltr  College, 
Oiionl  I  JnivtLiJiiiy. 


Muslim  learning  hit  medieval  Europe  when  a 
massive  translation  exercise  began  in  the  12"h 
century  of  Arabic  works  from  the  previous 
live  hundred  years,  "I  he  main  centre  of  this 
translation  was  Toledo*  which  you  can  read 
about  in  more  detail  in  this  chapter  in  the 
Translating  Knowledge'  section. 

Before  this  reservoir  of  knowledge  spilled 
north,  Learning  in  Europe  was  really  kept  in  the 
domain  of  the  clergy  who  mainly  studied  the 
Bible,  The  church  was  the  teaching  institute, 
and  to  get  a  good  education  you  had  to 
become  a  member  of  the  clergy.  But  scientific 
or  rational  thought  wasn't  encouraged,  in  fact, 
if  anyone  offered  a  scientific  explanation  other 
than  one  grounded  in  religion,  they  would 
more  than  likely  have  been  called  a  heretic  and 
met  an  unfortunate  end. 


At  the  same  time  in  the  Muslim  lands  scientific 
thought  was  widely  encouraged.  So  when  the 
Arabic  works  wen  translated,  the  rational 
thoughts  front  experiments  carried  out  were 
made  available  in  Latin  to  a  new  audience. 

This  established 'rational  scholasticism1  in 
Europe.  As  you’ll  discover  in  this  hook,  one  of 
the  main  achievements  of  Muslim  scholars  a 
thousand  years  ago  was  that  they  introduced 
an  experimental  approach  and  look  nothing 
lor  granted.  I  he  greatest  pressure  was  from 
Averroes,  as  I  bn  Rushd  was  known  in  the 
West,  whose  radical  espousal  of  Aristotle 
racked  the  whole  continent,  starting  with  Paris 
and  I  hen  hitting  the  universities  of  Padua  and 
Bologna,  This  blew  open  the  whole  subject, 
proving  that  there  didn’t  need  to  be  any 
conflict  between  religion  and  science, 


The  influx  of  these  Muslim  tomes  of 
knowledge,  which  explored  the  world  and 
heavens  in  a  rational  way;  meant  that  new 
institutions  appeared  in  Europe,  No  longer 
could  these  new  ideas  be  kept  inside  the 
monasteries.  So  learning  shifted  from  here  to 
cathedral  schools.  The  monasteries  had  limited 
students  lo  a  jwtk  ular  order,  but  the  cathedral 
schools  gamed  international  reputations 
drawing  students  from  all  hut  I' mope,  and 
producing  more  independent,  liberal  thinkers. 

One  of  the  new  leading  institutions  w  as 
Chartres,  a  French  cathedral  school.  I  he 
work  done  here  paved  the  way  and  laid  the 
foundations  for  the  Renaissance.  I  nder  the 
tuition  of  Thierry  ot  Chartres,  in  the  1 1 40s, 
students  were  taught  that  the  scientific 
approach  was  compatible  with  the  si  or  \  of  the 
Creation  in  the  Hible.  hi  other  words,  religion 
was  no  longer  contradicting  science.  This 
was  a  revolutionary  new  concept  and  Thierry 
was  incredibly  courageous,  teaching  despite 
outraged  critics.  This  emerging  scientific  spirit 
of  Europe  found  answers  in  Muslim  books, 
which  l  h  jerry  was  ambitious  to  collect,  and 
his  personal  library  contained  many  texts 
translated  from  Arabic. 

These  cathedral  schools  soon  gave  way  to 
the  rise  of  universities  towards  the  end  ot  the 
!2Lh  century,  although  they  were  not  granted 
recognized  charters  until  the  late  IIP  century. 

So  the  availability  of  wel I  referenced  and 
researched  material  kick  started  European 
tertiary  education.  The  first  university  of 
western  Europe  was  at  Salerno  in  southern 
Italy,  which  burs!  into  life  in  the  late  I  ish 
century  after  the  arrival  of  Constantine  the 
African.  His  rich  ^  aigo  ot  books  came  initially 
from  his  native  Tunisia,  and  legend  has  it  that 
he  fell  into  the  sea  and  lost  part  of  his  treasure, 
hut  what  he  salvaged,  he  translated  into  Latin. 
These  medical  hooks  had  come  from  the  al- 
Qayrawan  Mosque  college  complex  which 


you  cart  read  more  about  in  this  chapter 
in  the  'Universities’  section.  It  was  these 
books  that  triggered  the  beginning  of  more 
advanced  medical  learning  in  Europe,  because 
previously  Europe  had  little  or  no  access  to 
research  undertaken 

The  French  city  of  Montpellier  was  an  offshoot 
of  Salerno  and  a  major  centre  for  the  study 
of  Muslim  medicine  and  astronomy.  It  was 


The  French  cathedral 
Jiihoiil,  Chartres,  was  unf 
ii!  Mil:  leading  instil utitrns. 
in  l  hi.'  1 113' and  12"'  eeniury. 
The  wijrkdoile  here  laid 
tilt.'  Ii  Hmd.it  hush  Jut  si  if 

Renaissance, 
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A  dissection  lesson  at  tht 
faculty  of  medicine  in 
Moirtpe 1 1  ier  U  n  \\  ei  s  ity, 
France  from  a  J4’  century 
French  manuscript.  begin¬ 
ning  in  the  1  trh  century, 
Montpellier  w.w  a  m;rioT  l-.ii- 
trL1  tor  the  sUitly  ol  Muslim 
medicine  and  asmmumc 


close  tn  Muslim  Spain ,  vl  ilh  its  large  presence 
of  learned  Muslims  and  lews.  Montpellier 
attracted  students  from  all  regions  to  study  as 
early  as  ]  137.  tine  such  student  was  Robert 
the  Englishman  who  arrived  around  1270  and 
wrote  a  treatise  on  the  astrolabe,  Dc  Asttotabia 


Ca  none  si.  and  a  treatise  on  the  quadrant. 
Both  astrolabe  and  quadrant  were  Muslim 
instruments  and  you  can  read  more  about 
these  in  the  l  ni verse  chapter. 


By  the  beginning  of  the  1 2"’  century  the 
thought  powerhouse  ot  the  Western  world 
had  shifted  to  Paris*  'a  city  of  teachers',  .is  the 
knowledge  of  Arabic  works  was  continuing 
its  journey  with  roving  scholars-  The  Paris 
intellectuals  were  in  three  great  schools:  the 
cathedral  of  Notre  I  lame*  the  canons  regular 
of  St  \  ictor,  and  the  abbey  of  St  Genevieve 
across  |he  river, 

I  he  cathedral  school  of  Notre  Dame  showed 
the  greatest  transformation  and  by  1 170  the 
university  was  taking  shape  as  it  was  fed  by  the 
Iran  staled.!  scicntilk  cutting-edge  material  that 
was  filtering  north, 

[  ittle  hy  little,  Parisian  masters  and  students 
grouped  themselves  into  four  faculties;  arts, 
rheology,  law  and  medicine.  1  hese  centres 
of  learning  gave  birth  in  Os  ford  1  diversity, 
partly  because  Henry  El  banned  English 
students  from  attending  tEie  University  of 
Paris  from  I  1 67  onwards*  and  pari ly  because 
Pnrjs  is  as  stagnating.  Daniel  oJ  Mo  Hey,  a  121'1 
century  visiting  natural  scientist  said  it  was 
becoming  Male  and  moribund  and  he  moved 
[Hi  to  Eoledo*  the  new  intellectual  epicentre. 
Daniel  hirnsell  would  return  to  teach  at 
Oxford,  and  would  certainly  supply  it  w  ith  its 
first  books  of  science,  which  ot  course  he  had 
imported  from  Toledo. 

Many  historians  today  say  that  the  blueprints 
of  the  earliest  English  universities,  like  Oxford, 
came  with  these  travelling*  open-minded 
Si  holars  and  returning  crusaders  who,  as  well 
as  visiting  Muslim  universities  in  places  like 
Cordoba,  brought  hack  the  translated  hooks 
based  on  rational  thought  and  not  prophecy. 


tiighl  Notre  l  tame  Cathedral,  imeof 
three  great  schools  m  Pjtis  ibat  re- 
lcivcU  .i ■  iii  1  j  j nsmi La l'iI  Muslim  science 


03  MARKET 


'It  is  not  per¬ 
missible  to 
sell  an  article 
without  mak¬ 
ing  everything 
(about  it)  clear, 
nor  is  it  permis¬ 
sible  for  any¬ 
one  who  knows 
(about  its  de¬ 
fects)  to  refrain 
from  mention¬ 
ing  them.’  \s 

Prophet  Mohammad 
(pbuhl  narrated  by 
ai  Hakim  and 
al  Bayhaqi 


Whether  it  was  through  bartering  goods,  paper  currency  or  digital  transfer 
people  have  been  making  deals  and  acquiring  produce  for  many  millennia  in  the 
market  place  For  twelve  hundred  years  the  Islamic  world  was  a  powerhouse 
of  knowledge  influence  and  Innovation,  all  driven  by  a  massive  economy  that 
bought  and  sold  across  three  continents  Enterprising  Muslims  were  producing 
goods  at  a  fast  rate  and  gmat  leaps  in  technology  across  many  industries  from 
textiles  to  chemicals  meant  that  vast  numbers  of  people  were  employed  in  the 
flourishing  sectors 

Agricultural  techniques  accompanied  by  research  improved  irrigation,  and 
landowner  ship  rights  meant  that  the  standard  of  living  was  raised  as  people 
ate  organics!  y  friendly  food  Farming  innovations  included  using  pigeon  manure 
for  fertilization,  a  technique  mastered  in  Iran  where  towers  sixty  to  seventy  feet 
high  were  dotted  around  the  fields  to  house  the  birds, 

As  these  practices  and  knowledge  drifted  west  they  accompanied  coinage 
cheques  and  paper  while  treasures  of  the  world  drifted  back  into  the  hustle  and 
bustle  of  dynamic  cities  like  Cairo  Here  the  buzzing  markets  were  the  endpoint 
for  products  coursing  through  the  Islamic  world  on  vast  trade  networks 

In  this  next  chapter  you  1 1  peel  back  the  layers  of  commerce  to  uncover  the 
market  place  and  its  subsidiary  industries  that  weren't  so  niuen  iiff*  enl  nri  r 
ours  today. 


Agricultural  Revolution 

Ton.w,  uv  art  more  detached  from  out  food  sources  than  we  wt  it  a 

thousand  years  ago.  Few  of  us  work  the  land  or  raise  our  own  animals 
We  visit  the  local  shops  oi  supermarket  to  sample  the  delights  *u  tl 
no  rid,  and  can  devour  mangoes  from  Pakistan,  American  straw  he  tries,  L  Hitch 
mushrooms  and  beet  I  rom  New  Zealand  or  Argentina.  No  longer  do  we  have 
to  wait  lor  summer  apples  or  rely  on  pickled  vegetables  in  winter;  instead  we 
just  move  along  to  the  next  shelf.  But  this  concept  of  global  food,  not  linked 
to  local  seasons  and  climates,  is  nut  new.  What  is  new  is  that  it  is  down  in,  and 
not  grown  on  our  doorsteps. 


It  is  a  blessed 
act  to  plant  a 
tree  even  if  it 
be  the  day  the 
world  ends' 

Prophet  Muhammad 
(pbnh)  narrated 
In  \l  Bukhar  i  and 
\  hint'd 


CutkUl  nvignijlly  mini  tiiduiT 

W.lSi  imtrndLJk.  l'lI  .Li  -L  l]1.l 111!  L'l'Lip 

in  Su.it  k  .ie  u!  .il  -  AnJ.ilus. 


En  the  v1  century,  Muslim  farmers  were 
3 n si k j 3 1  innovations.  introducing  new  nujis 
fmm  nil  an  mud  I  Ik  Muslim  world;  developing 

inlemiv  c  irrigation  sulnus;  iisinr  global 
knowledge  lor  local  condi  l  tons  m  a  suenhlk 


way;  and  pm  mol  mg  practical  fanning  lhal 
hu-lnded  indiv  idual  land  ownership.  [  h Ls  all 
j.  cant  i hey  could  have  a  diversity  «H  nmd 
previously  units  ail  able. 

fhe  success  old  heir  tanning  a  ho  i  a  me  Irom 
hard  work.  With  their  love  ut  the  land,  no 
natural  obstacle  con  id  stop  Muslim  formers: 
lliev  tunnelled  through  the  mountains  theii 
aqueducts  went  through  deep  ravines,  and 
I  hey  level  led  die  rocky  ilopesnl  the  Spanish 
sierra  with  inhiiLle  patience  and  labour. 

Global  Knowledge  and  Scientific 
Methods 

being  I  mm  a  uvih/aiion  ot  iravelJei  Muslims 
munhed  the  known  world  tor  knowledge 
and  information,  journeying  in  ilu  hardiest 
ol  environments  h imi  the  Steppes  ot  \sa 
to  the  IHamces.  ilvlntlinp  all  ihey  saw  to 
produce  Imye  agi  reu ltm.il  manuals,  these 
were  a  spccUivuIat  cultural  union  of  sc  ten  litre 
knowledge  linm  the  past  and  the  present.  Irom 
l  he  N •. ii r  1  a ,  tin  M y pi i ri h,  a 1 3 d  A n d ah l.sI . i‘, 
said  American  historian  S  lJ  Semi  ir  I  SOI. 

As  Pmlc.  -.or  Andrew  Watson  from  the  1  ui 
vei'sil)  ml  JortnUo  says,  the  Mudim  vmrld 
was  ’a  large  imilieil  region  which  lor  three  or 
tom  centuries  ...  was  mutsuaily  rcceptiu  to 
all  I  hat  was  new  ft  was  also  Lmusi.iul[y  able  |ti 


diffuse  novelties....  Altitudes,  social  striMuic-,  imtitu- 

I  foil;,.  El]i  t -■  -.L I  liL  tlirLLh  1  Cl  1 1  lilt.  pTOV.l’C^S  LiSki  LLOlUJJtliC 

development  .dl  played  .1  part _  \ild  nut  only  a^ii 

culture  hut  also  other  spheres  Of  this  economy  and 
mam  areas ol  life  that  bj  outside  the  economy -were 
touched  tn  this  capaed)  to  absorb  and  to  transmit.' 

li  .  v  ■  u  r.iy  ■: »l  ■  Liwk  -I:  ■  ■,  otniiii;  l;om  .l 
diversity  ofye*  graphic  areas.  Muslims  could  rear 
the  In rest  luir.es  and  sheep,  and  ml  I  hate  tlu  best  oi 
chxitds  aiul  ve^L'tjhk' i;,iidciis.  I  he  .  knew  how  in  fighl 
iii.secL  pest>r  use  Jertili/ers,  and  were  experts  at  grfltt 
i nil.  trees  and  crossing  plants  in  produce  new  varieties. 

New  Crops 

Let  L  h  e  a  nc  i  e  1 1 1  i\  led  1 1  er  raj  lea  1 1  wm  Id ,  _  enei  al  J  v 
speaking  on l>  winter  crops  were  grown,  and  each 
lie  Id  would  give  one  harvest  every  two  years.  I  hut 
was  bet  nre  I  lie  Andalusian  Muslims  arrived  with  crop 
relation  techniques  as  well  as  new  crops,  many  from 
India  Ihese  nee  tied  \  arm  or  hot  weather,  which 
was  provided  hy  the  tong  summer  days,  although 
(heie  Wltl ■  ak  n  dry  iiamlks  with  little  rain.  With 
tlu/  liislim  in.li eduction  nt  imejlmn,  though,  tour 
'..ii  vests  each  yt-ar  could  mm  he  produced. 


Subtropical  crops,  like  bananas,  were  grown  in 
'. kn  ■  nasi  a  l  jiii i  Is  isl  the  country  ami  the  new  crops 
ii-  hided  rice,  ciirus  frail,  peaches,  prunes,  silk, 
apricoty  Lotion,  artichokes,  an  he  r'gi  ties,  cotton, 
sal  Iron  and  sugar  cane.  As  well  as  introducing  sfugar 


fill’ t  uftivjainm  fit  tugiit  utn*  m  itu  W  *t  *prnM  fruit. 
klnit%istan  in  Pmw.  tunt  throughout  the  tm  UU 

i-L  i,  /  .1  .  o,  |  „  Ji,„ 

ip\>  o  fl/5U7  [f/Jt  rifle.  li’lrt  off  ‘Jtl  tlii  A  NlHt/ltll  fflr 

if  mtiuttfiii  title  on  a  Itirgi  ait  ifn  art  of  sugar 
e{imng  wits  pniitisai  xumtreh'  bv  the  [tab  Lndci 
\hi\tim  title  the  growth  and  nniiiuttii'tur*  of  the  mm 
iprutii  f  ir  t ini  unit  ,  frtnu  huiui  ft*  \hirncto  ihnntgti 
tin  Mn dim  tlomitiiom  tn  Spam  ami  Stub  it  ratified 
l:urnpt\ '  (iMi1  /i  Mrrmpi  20  L  cut itrv  orh  Mali st 


mpnlo  of  t lie  crops  that  ihc 
Mllklim>  briv.i.'hl  in  .uiJ 
L-u1tiv;Ht’t.l  in  I  iirn|U'  iiwluflc 
f 1 1 hi l  ifl!  Us  ri^Eil)  i.ili  us 
IruUv  J.iU'%  ^niL  Sip. 

The  greatest 
service 
that  can  be 
rendered  to 
any  country  is 
to  add  a  useful 
plant  to  its 
culture.’ 

IhoiYMN  [v It lTM HI 


cane  to  Spain  where  it  had  a  huge  impact, 
Muslims  also  took  at  into  Ethiopia,  while  also 
making  the  i  List  African  island  of  Zanzibar 
l a ei u.] us  lor  its  tiigl'L  quality  sugar 

A  silk  industs  y  Nourished,  flax  was  cultivated 
and  linen  exported,  i  spark)  grass,  which 
grew  wiEd  in  the  more  arid  parts  of  Spain,  was 
collected  and  turned  into  products  like  baskets 
and  floor  coverings 

Al  Masudi,  a 1CV"  century  Muslim  traveller 
and  historian,  wrote  about  l he  introduction 
of  orange  and  citron  trees:  'The  orange  tree, 
shajav  ul- nanmj,  and  the  cEtror.  tree ,  al  u t rujj 
al-iuiidtiwwitry  were  brought  from  India 
around  300  AH  (912  CE.J  and  were  first- 
planted  in  Oman.  Horn  here  they  were  carried 
via  ril  Basra  into  Iraq  and  Syria.  In  a  very  short 
time  they,  became  numerous  in  the  houses  of 
I  he  people  ol  t  arsus  and  other  Syrian  frontier 
and  coastal  towns.  Very  quickly  the  trees  were 
Sprouting  up  over  An tiOi  h,  E3aiestine  and 
Egypt  where  but  a  short  time  ago  they  were 
unknown.1 

1  he  transfer  of  such  crops  was  often  due  to  the 
eiithusiasm  of  individual  people,  [ike  Abd  al- 
ihdunan  I  who,  out  of  nostalgia  for  his  Syrian 
landscape,  was  personally  responsible  for  the 
introduction  ol  several  species,  including  the 
date  palm,  to  make  himxcll  fed  more  at  home 
in  this  new  land  of  al  And  Hus  or  Spain,  A 
variety  of  pomegranate  was  introduced  from. 
Damascus  by  the  chief  judge  of  Cordoba, 


Mifa  w  jy  a  b  Salih,  and  a.  lardamart  soldier 
named  Siifar  took  a  lip  cutting  and  planted  it 
on  his  estate  in  the  Malaga  region.  Ibis  species, 
called  Mijri  a  her  the  soldier,  spread  owe  the 
land. 

lire  new  crops  were  also  suv-C^stul  because  die 
farmers  could  identify  suitable  soil  types  for 
each,  and  had  mastered  grafting  techniques  for 
plants  and  trees  The  farmers  also  had  access  to 
the  written  works  and  oral  traditions  of  ancient 
peoples  that  held  been  painstakingly  recorded, 
In  addition,  exchanges  between  experts 
became  increasingly  frequent,  so  that  in  all, 
major  towns  the  libraries  were  lull  of  works  on 
agriculture, 

Irrigation 

As  weVe  read,  crops  were  grown  in  the  hot 
summers,  and  sotue  of  the  new  crops  needed 
more  water  than  was  available,  such  as  sugar 
cane,  which  had  to  he  watered  every  four 
to  eight  days.  Rice  had  to  be  continually 
submerged.  Cotton  was  grown  horn  the  end  of 
the  l Th  century  and,  according  to  the  medieval 
historian  [hr  BassaE,  trad  to  he  watered  every 
two  weeks  from  the  time  it  sprouted  until 
August.  Tne  Andalusia  were  sell  sufEideiit  in 
cotton,  and  exported  to  Sifilrvtasa  (Algeria)  and 
as  far  south  as  Ifriqiya,  Africa.  U ranges  and 
other  citrus  plants  were  also  irrigated,  as  were 
many  other  fruit  trees  and  dry  tanning  crops. 

So  how  were  tEiese  water  demands  met?  Lhe 
same  way  as  today,  with  widcspiead  and 


f 


intensive  irrigation  sy stems,  made  not  with 
ele^ti  c  pumps  .ind  |>Ljst ti  pipes,  but  in  1  Lyd 
with  the  ingenious  apparatuses  of  their  ti  me. 
Muslims  were  experts  in  raising  water  hy 
■.eve  ml  metres,  guaranteeing  a  constant  flow 
h)  using  both  pumps  and  waterwheels  or 
iwi  iu.s.  In  the  Valencia  area  alone  around  eight 
thousand  norms  were  built  to  lake  water  to  the 
riee  plantations. 

Muslims  hT.3 st )  harnessed  animals  Ln  power 
machinery,  devised  advanced  gearing 
mechanisnis.  and  dug  underground  canals  or 
Ilt  lake  water  through  harsh,  barren 
de-vc r  is,  like  the  Sahara.  You  can  read  more 
about  irrigation  and  water  practices  in  the 
Water  M ana ge  in  e  l  l  l  ar  id  "  R  a  isi  ng  V\  a  Le  i 
sections  in  tips  chapter. 

k>r  the  water  to  make  it  to  the  fields,  the  level 
of  the  irrigation  systems  had  to  be  Correa  h 
calculated,  and  Muslims  had  the  advantage  of 
the  advances  they  had  made  in  mathematics. 
By  using  ir [angulation  they  could  accurately 
make  meusurenieuisoi  height. 

It  wasn't  only  mathematics  that  helped 
agrieuNure,  because  major  advances  in 
astronomy  in  II  1  century  Id  I  edo,  Spain  were 
also  having  an  impact.  As  report? i  Rageh 
Omar  says  in  tire  BBC's  An  Ishimu:  History 
of  I.ttwpt'  ...  astronomical  tables  were  used 
•m  agriculture  ...  the  tables  showed  times  tor 
p bi u i ng  a n d  liar v est i n gl 


New  Landownership  Approach 

The  last  important  factor  for  this  boom  in 
food  production  was  I  he  development  of  a 
new,  vigorous  system  of  ownership.  Farmers 
could  now  worl  mine  lor  themselves  and  the 
community,  rather  than  in  misery,  suffering 
exploitation  at  the  whim  of  beg  landowners,  it 
was  a  revolutionary  social  transformation  in. 
land  ou  iii  rship  when  labourers'  rights  were 
introduced.  \ny  individual  had  the  right  to 
buy.  sell,  mortgage,  in  bn  it  and  farm  the  land, 
or  have  it  farmed  according  to  his  preferences 

twen  important  transaction  concerning 
agriculture,  industry,  *  omn'ieru.'  and 
employment  of  a  servant  involved  the 
signing  of  a  contract  and  each  parly  keeping 
a  copy,  those  who  physically  worked  the 
land  received  a  reasonable  proportion  of  the 
fruits  of  their  labours,  and  detailed  records  of 
contracts  between  landlords  and  tultivalois 
have  survived,  showing  that  the  landlord 
retained  anything  up  to  otic.  half. 

With  these  four  major  innovations  name! y, 
global  and  scientific  knowledge,  new  crops, 
irrigation  and  land  ownership  agricultural 
development  erupted  on  a  scale  previously  un¬ 
known.  Before,  people  lived  on  ?.  subsidence 
basis,  but  now  the  quality  of  life  i  tic  leased  dra¬ 
ma  tic  a  Sly,  and  an  enriched  diet  for  all  was  pus 
sibie  with  the  introduction  of  fresh  fruit  and 
vegetables.  "I  best  were  available  all  year  round, 
with  less  needing  to  he  dried  for  winter. 

Citrus  and  olive  plantations  became  a 
common  sight,  and  market  gardens  and 
orchards  sprang  up  around  every  cily.  All 
this  involved  intensive  cropping,  which  could 
have  led  to  decreased  soil  fertility,  but  the 
technique  of  intensive  irrigation  coupled  wilts 
I  c  it  il  b.at  i  ( >n  tec  h  n  i q  ucs,  using  m.n  ally  p  igeon 
dung,  had  been  mastered. 

A  nimy I  husbandry  and  selective  breeding  us¬ 
ing  animals  from  different  areas  meant  horse 


The  Spanish 
Muslims' 
agricultural 
system  was 
the  most 
complex,  the 
most  scientific, 
the  most 
perfect,  ever 
devised  by  the 
ingenuity  of 
man.’ 

1 9*-  cenlurt 
American  hi.v1uri.iii 
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slocks  miprmeii  and  jtmng  Lamds  cvxiM  car- 
n  i  1 1 ’i 1  Saharan  caravans.  Animal  manure 
available,  as  well  as  oilier  animal  pn  ninth  Like 
meal,  nsnv  plcntikil  in  plates  where  m  the  past 
it  had  been  a  luxury,  ami  vvuuk  I  lie  line  quality 
products  from  die  Maghreb  region  of  Tunisw, 
Algeria  and  Morocco  vuun  betaine  known 
throughout  die  work! 

NeH  tmh  won],  but  now  silk  and  cotton  iveiv 
being  pnsdueetk  QiLttm,  origi  nally  from  India, 
became  a  muror  n  op  m  Sicily  and  a  I  \ndalutK 
making  previousl)  melux.ny  good?  tvaibMc. 
Within  a  rebEhdy  short  peri  mi.  people  lud 
at eess  to  a  wider  range  of  textiles  lor  cloth¬ 
ing.  whidi  now  tame  in  a  grealei  variety  of 
colt  mrs. 

lust  as  the  Muslims  til  tester  war  wanted 
t heir  people  to  luive  an  increased  quality  Eii 
lilts  so  the  lannct  ut  today  nUu  striw  tor  a 
si'mi br  level  ohsoctess  I  hey  are  a  1st  >  s e a rclii ng 
kir  concepts  Fo  leuikiriom/t  2!  -ccnlttr\ 
practice?*  to  hviteEh  all, 


7l  /s  admit*  t i  with  dtffii  tih\  that 
a  nation  of  tumtads  tould  ha 1 t 
know  n  itm'  form  of  agrk nltui  jl 
tVi'hnUfitv*  <*tin  r  than  xiwmjj 
win  at  and  hat  lev. 

/hi  nusunh  '  pfion*  omit  fro  a  tin 
rarity  of  w  orks  on  tin  suhfcct 
if  «t  took  tit  v  hot  h  a  io  open  up 
and  t  on  aft  j  in  old  n tanuM  ripts , 
somfiMv  i  tiW  nj//  K  changed  so 


ttumypi .'utdtu'*  will  hr  dtsltonil 


A  C  hainmnt  nit. 
t  ontury  hn  mh  translator 

and  a  iiidstr 


lniiEHjttv  ■  Muslim  tanners  in  lilt  v  Lsmturs  were  pl-nainu,  ■  i % 
crops,  di-vdiipiiig  stilt  isl  I  lie  li rf  irrigation  technique's.  UHfli; 
or^jine  ivrtitijtvrs,  harm.-ssiim  global  k n< wit-dye  in  Iota]  .h4.;ih, 

4 rut  basing  i  licit  agrrirHWiiy  mi  xcteiiltlk  tmdrngs.  this  all  led  lo  an 
'aj^cuimriil  je'VKilutLun'  innkinglresh  t«md  available  to  more  iviipk-. 
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L 1 '  ■  century  TVrpy n  niaiuivc r i pr 
irtirn  .il  Eli  rum's  i  of 

Antii'iil  Nrftiuti*. 


Farming  Manuals  &  Ecological  Balance 

Ft  or  a  <o-\Kin.N  or  c  iu>R  to  eii  OOM  there  has  to  be  an  ecological 
balance  between  nurture  and  nature.  1  he  elements  ol  soil,  water  and 

human  intervention  have  to  be  in  distinctly  proportional  amt . is  to 

ensure  a  good  flowering  and  harvest.  In  their  bid  to  achieve  maximum  output 
without  destroying  the  things  they  relied  upon,  namely  ihe  soil  and  plants, 
Spanish  Muslims  started  a  systematic  stud\  of  agriculture,  including  soil 
chemistry  and  soil  erosion,  hundreds  of  years  ago. 

f  o 


Muslim  agriculture  was  a  sophisticated 
allair,  whiili  resulted  in  an  ecological i)' 
friendly  and  very  productive  system.  The) 
had  far ming  book s  that  explained  just  about 
everything  in  detail,  like  how  to  enrich  the 
suit  by  ploughing,  normal  and  deep,  hoeing, 
digging  and  harrowing.  Soil  was  classified, 
and  so  was  water,  according  to  its  quality.  Ibn 
Bassal,  gardener  to  the  Emir  of  Toledo,  wrote 


a  jSooA'  of  Agriculture,  m  t0b5.  Tnis  classed  ton 
types  of  soil,  assigning  each  with  diucmit  life 
sustaining  capabilities  according  to  the  season 
ol  the  year.  He  insisted  that  fallow  land  should 
be  ploughed  four  times  between  January  and 
May  and,  m  certain  cases,  like  for  cotluit  crops 
that  were  planted  in  hea\ }  .VlediterraucaiL 
coastal  soils,  lie  recommended  as  many  as  ten 
plough  ings. 


I  bn  :j|-  Aw  warn,  a  1J"'  xenlury  botanist  from 
Sex  ille  lei  Muslim  Spain,  gathered  together 
previous  studies  oft  -beck,  Egyptian  and 
IVrsian  scholars  into  a  Book  of  Agriculture^ 
which  had  thirty  tour  chapters,  on  agriculture 
and  animal  husbandry,  while  also  giving 
farmers  precise  instructions.  U  included  ^BS 
plants,  explained  the  cultivation  of  more 
than  hi  tv  fruit  trees,  made  observations  of 
g  ra  ft  i  i  ig,  so  1 1  p  no  pe  rl  ies  a  n  d  p  repa  ra item, 
[[".assure,  plant  diseases  and  their  treatments, 
gardening,  irrigation,  a  I  linit  ies  between  trees 
and  Iwekeeping.  ft  covered.  all  you  wanted 
to  know  about  olP  us,  from  1u>w  to  grow  the 
I  rets,  flu-  treatment  of  tEseir  diseases*  grafting, 
harvesting  olives,  to  the  properties  ofolives, 
relming  olive  oil  and  tEietr  conditioning,  'Ihen 
there  w  as  a  section  on  ploughing  technique1, 
their  frequency,  times  lor  sowing  and  how  to 
sow,  watering  after  sowing  and  during  growth, 
roai  s  i  ten anc e  o  f  pla  n  ts  f  am  l  h  a  r  x'es  t  i  ng .  S  o, 


wills  all  this  information  an  avid  farmer 
couldn't  go  wrong,  and  it  was  all  published  in 
Spar  sd-  and  French  between  the  end  of  the 
18th  and  the  middle  of  the  19"1  centuries. 

risen  there  was  the  remarkable  tech  meal 
accuracy  of  the  famous  Calendar  of  Cordoba 
of  961-  bach  month  of  (he  year  had  tasks  and 
timetable st  for  instance,  March  was  when  fig 
trees  were  grafted  acid  early  cereals  began 
to  rise.  It  was  I. he  time  to  plant  sugar  cane, 
and  when  pre-season  roses  and  hiacs  began 
to  bud.  Quails  appeared,  silkworms  Eiatvhed 
and  mullet  began  to  journey  up  rivers.  This 
was  also  the  time  to  plant  cucumbers,  and 
sow  cotton,  saffron  and  aubergines.  During 
this  month  mail  Orders  to  purchase  horses  for 
the  government  were  sent  to  provincial  tax 
officials,  [  ocusts  began  to  appear  and  their 
destruction  was  ordered.  It  was  the  time  to 
plan!  lime  and  marjoram  and  was  also  the 
mating  season  of  many  birds. 


The  i  \ticmiti  r  of  Cvnlalm  h  i.l 
va/  h,xd  t.,'.ks  and  linnet jItIcs 
hircueh  mmirlr.  Marx.1i  wiled 
that  mws  camr  to  bud  anJ 
qiwik  iipinvared. 
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l-t|  i  iyl'L:  Sot  tint’  rkc  if, 

I S 1 1  r  1 1  E.a .  [I>[]  HjvsjI  [OCuml’lI 
cm  rkeaild  described  ift 
detail  ihe  J>l*n.(.’durcS  -iHii 
mtilhmU  mg’ it  Icc  !. 

inllie  II  century. 


There  was  no  agr  it  LiUurid  stone  left  unlur  lied; 
i‘\in  hniividu  d  crops  were  ruthlessly 
sci  LitinueJ.  Kill1,  tor  example,  lsLui  Urn  Bttssa! 
adv  rsiiig  l  he  Li  of  plots  (ku  laced  l he  rising; 
m  il;  then  the  tl  niongh  preparation  of  the  otl 
by  add  hip  manure  was  recoin  i  no  tided,  St>wi 
was  (drived  between  February  and  March.  II m 
al  \wujm  pave  the  specific  amount  of  rice 
that  needed  to  be  vow  n  on  am  pi  veil  sitrl’aee, 
and  how  L 1 1 .11  should  he  tarried  tint.  I  It  also 
spoke  al  length  of  the  nalemig  prcu.ess, 
specify  nip  that  laiul  should  Ik  submerged  with 
water  up  to  a  given  hctghl  be  tore  the  rice  vs  as 
planted.  Diiu’  the  soi.1  had  absorbed  l  he  water, 
the  seeds  were  eOvered  with  earth,  ami  tlie 
hind  submerged  with  water  again, 

Etice  cwperls  also  focused  on  Eiphling  parasites, 
clearing  weeds,  and  ways  ol  ban  vsling  and 


sale  storage.  I  he  useut  rice  as  a  food  took 
many  forms.  .Ltid  Ihn  at-  Uvwam  spot  hied  3  hat 
the  best  wav  to  cook  arid  eat  rice  was  w  Uh 
butter,  oil,  hU  and  milk,  \u  am  my  mniis  am  hoi 
ol  the  \hnuhad  dynasty  also  w  mte  ll  lecipe 
hook  calk'il  Uh'i  nnAerv  Hook  dl  \  login  it' 
dn  A  ituidlmiii,  which  me  hided  many  recipes, 
live  of  them  will i  rim',  all  sounding  most 
appetizing. 

A  veiy  impoitjill  prill  ut  farming  was  ensuring 
ncld  fertility  Lo  achieved  perfect  habile  e.  Hits 
was  thoroughly  explored,  and  interestingly, 
has  no l  ■,  hanged  much  in  a  thousand  wars, 
as  medieval  Muslims  were  also  liberally 
applying  manure  to  rhetr  ticLJs  I  i  d  Ww,im 
slates  that  the  best  maLiuie  is  bum  piteous, 
and  by  today  s  standards  it  v  as  drt’miteh 
environmentally  lilt  ndty  ruul  mganii.. 


Pigrun  Jung  was  used  extensively  in  Iran, 
and  dot  Led  across  l ho  land  were  pigeon  keeps 
-  Luge  l  ire  u]  in  towers  made  i  mm  mud -brick, 
with  vmultei  turrets  projecting  from  their 
sum  mils,  A  tore  igi  ice'  travelling  through  the 
1  intlscape  might  quite  innocently  mistake 
(lit  m  for  fortress  homes  of  sonic  wealthy 
land  barons,  as  these  towers  stood  at  sixty 
to  seventy  iect  in  total  height.  These1  pigeon 
lowers  were  constructed  for  collecting  manure 
and  breeding  more  pigeons. 

Inside,  the  towers  were  made  np  of  small  ^.ell 
like  compartments,  like  a  honeycomb.  The 
gt ia i H )  o !  do ng  Lie C Limn b 1 1  il g  t i  i t n e  w< >i i ! l I 
then  be  spread  on  the  surrounding  fields  after 
the  pigeon  Lowers  were  cleaned  olk.c  a  year.  It 
is  said  that  at  one  time  there  were  as  many  as 
lh  Lee  liii  hi  sand  ol  !  i  lose  j  -  it  on  1 1  nver  s  n  u  Is  i  de 
Isfahan  in  Iran,  co  li  ctiny  the  manure  from 
thnnsaiid-,  and  tlmiisimds  of  pigeons.  Now 
only  the  ru  i  us  of  5  i lese  lowers  can  be  seen, 
hearing  U  s  I  i  mon y  t  o  t  i  i  e  g]  u  riou  s  pa  si  i  >f  this 


'With  a  deep  love  for  nature, 
and  a  relaxed  way  of  life, 
classical  Islamic  society 
achieved  ecological  balance, 
a  successful  average  economy 
of  operation,  based ...  on 
the  acquired  knowledge  of 
many  civilized  traditions.  A 
culmination  more  subtle 
than  a  simple  accumulation 
of  techniques,  it  has  been  an 
enduring  ecological  success, 
proven  by  the  course  of 
human  history.’ 

1  uciu  Unions  author  (if  The  t  <r  of  tennis 
fot  Dyeing  timf  <  Nothing 


Top  loti.  Ruins of  J.[  !  :i  n 
Utwlt  near  j  1 1  li  1 1 li  M.  li  an.  J I 
vv.is  In']  it' veil  (hat  the  hot 
OEgLitiif  fertilizer  was  manure 
frtnn  pijgpfltl  droppings,  and 
Muslims  used  It  llherally  on 
their  fields.  The  pigeons  were 
actually  bred  mainly  Coke 
used  in  the  postal  network 
for  carrying  messages- 


i 


Water  Management 


V 


'Do  not  with¬ 
hold  the  super¬ 
fluous  water, 
for  that  will 
prevent  people 
from  grazing 
their  cattle.' 


Whli  her  n’s  andai  lsi  a  or  AFGHANISTAN,  Chicago  or  Cairo, 
water  is  essential  for  agriculture,  sustenance  ami  is  the  source  of 
all  life.  Over  four  hundred  milium  acres  oi  laud  are  irrigated  in  the 
world  today  and  each  human  should  drink  two  litres  daily  to  stay  healthy. 

Called  qitiuih.,  the  oldest  were  in  Persia  and 


Muslims  in h.f  ritccl  existing  techniques  of 
irrigation,  preset ving  some  while  modifying, 
improving  anti  constructing  Others,  and  you 
v..ni  !•.  ,uj  a  I  >o  ut  all  this  m  i  tic  next  sections 
1  heir  engineer  mg  adv  inces  were  par th  down 
to  progress  in  mat  hemal  its,  which  meant 
hydrology  and  the  machinery  for  building 
irrigation  devices  were  conMantly  being 
le  \  l >lu  Li  t  hi i/ed  h  I  c  ve  nth  century  Pe  rsi  a  r 
rnalhcnudivian  and  engineer  Muhammad 
at  Karaji  talked  about f...  the  bringing  to  the 
sill  tav  e  eil  hidden  waters. . Me  also  covered 
surveying  instruments,  methods  of  delecting 
Sources®!  water  and  instjui  turns  tor  the 
excavation  of  under  ground  an  h 

these  underground  conduits  or  tunnels  were 
dug  to  pn  venl  wan  r  (••■>  l  oapuraliun. 


with  (he  development  n\  agraeulturC,  and  will; 
more  crops  lacing  planted,  they  became  essen¬ 
tial  and  iju mil  building  became  a  necessity,  cs 
pedallym  th*  dn  environment  ol  the  Middle 
La  ...  Later  they  <_  a  rue  to  t  Mrdoba,  Spain*  mak 
mg  w o ter  a\  ail,  blc  for  urban  domestic  use. 

Persia  anti  today  s  Afghanistan  had  hundreds 
and  thousands  oi  wells,  all  Ewmei  tej  by  thi 
elude]  ground  can  ah.  1  hey  weie  tonsil  Lie  led 
to  withstand  problems  ®(  silling  and  roof 
cavings  ensuring  a  continuous  flow  of  waiei 
through  niifes  and  miles  of  lormidable  deserts 
and  hostile  terrain.  In  some  areas  of  solid  rock 
lhc*/i:mu(  appeared  as  an  overland  stream, 
and  then  disappeared  again  a  .  I  Etc  geology 
changed,  In  the  Algerian  Sahara,  there  wer 


P  r  iph  el  \  loll  a  m  it  i  ad 
fpbuh)  narrated  b\ 
\hti  llutaira 
| Vol_  1  No  SHJ 


k 


\  [is L,  I  i  1 1  :s  wren*  tu  1 1 

purl  water  eve,  r  u ry  Imp, 
tlist^in  as  iiSSti”  ,i  ncrii3  ijf 
l '  -ill  j|  HTtl  n  cJ  Is  l  i  >nn  L't  Let  I 
Li  Ji  It  filhtr.  1 1  u  Eiiiu-t'  an 
[null  refiumd  L  li  i :  ml. ..  isUud 
fliiLKt  Jie  e  leaf  Istislijll, 
Iran),  they  I  ,ui  iiMnhnW 
iveni  iui  air  dttiikuttn,  jatd 
llvv.  Ik'lpcd  the  How  .  /  [fie 
water  ihrmigfr  the  tunnel. 
CJltiiiafj  .ire  itill  mi  hsv  t  h1.lv, 


a I  so  n  el  wt )  [  k>  oi  u  i  id  v  rgr  out ul  tunnels,  L.dlcd 
iugyvmf.c  1  Inc  larmers  nl.su  used  u  waiter  clock, 
a  clepsydra,  In  a  mi  ml  water  use  fur  everyone  in 
the  area  ns  eI  Uivred,  and  c l=iy.  the  amount 
going  to  uadi  larmei. 

E  pans  ul  I  rii  ei.  despite  |  he  existence  hydro - 
do  trie  dams  and  modern  irrigation  systems, 
me  still  j  Lihiht's  hldiiie.  Northeast  of 
Shim/ .  the  preuoux  crntmiodily  of  water  is  still 
obtained  from  wells  supplied  hj  tender  ground 
canals 

tiiven  the  scarcity  nt  water  in  these  link  arid 
environments,  it  had  to  be  rout  lulled  and 
regulated,  just  as  it  is  today  I  lie  authorities 
of  tin?  time  played  a  crucial  rule  too.  In  I  lag, 
livihaulic  woiks  ^i|  a  vast  jtaLure,  like  darns, 
us  re  lei  I  Ui  the  state,  while  the  local  population 
focussed  Us  elloi  Ls  on  lesser  ones,  like  local 
water  raising  machines. 

In  Egypt.  the  management  pi  the  Nile  waters 
was  crucial  to  every  single  aspect  oflite.  Both 
at  N'tuciS)  r  i  an  i  al-Maqri/i,  earlj  Egyptian 
i  A  i  entni  y  histoi  tans,  stressed  the  rule  of 
dam  iijjd  waterway  maintenance  ol  tile  Nile. 

It  was  tile  u  -  puiisLhilily  nt  both  sultans  and 
large  land  holders,  under  both  Ayyubids  and 
Mamluks  (o  dig  and  >.  lean  canals  and  maintain 
dams.  As  in  Iraq,  the  sultan  look  over  the  larger 
si  rue  trues  and  the  people  the  lesser  ones.  Most 
distinguished  ami  rs  and  oil ic tab  Were  made 
LUiei  super vi  ois  ol  such  works.  I  rider  1 1 
Mamluks  there  was  even  an  oHkt  i  called  the 
Ac tshif  til-Jusur  whose  it>b  was  to  inspect  dams 
for  each  pros  i  nee  of  Egypt. 

Water  was  not  to  be  dr  'pod  away  and  w  as  repu 
luted  by  stringent  i  it  I  ess  Waste  teas  banned  and 
in  Spam,  water  was  taken  from  one  Lana!  to  the 
other  to  he  used  more  Ilian  once.  All  disputes 
and  violations  Lit  lire  ualci  laws  were  lEcliJl  with 
by l! court  v.  hose  judges  were  chosen  by  the 
tanner  themselves.  Hits  court  was  Lulled 'Tire 
I  fibunal  ol  the  Witter^  which  sat  on  Ihursdays 


I  In-  lutonwlci  m 

Ka...  .|hF:i  IsI.iiilI  nr 
I'ltslJL  near  Haiku 
rumrlck'd  in 
KnJ-KkMT  tlw 
nctagpnal  fukirnn 
in  ilu  Li-mrc  is- 
uwd  re  nruMsurc 
tlit  he;/ hr  ol  ihf 

Wiilci  lit  the  Sfik* 

ill  L'ubits. 


at  the  lEljo;  id  the  principal  mosque.  Ten  uTitu 
lies  later;  the  seme  triliunal  still  sits  in  Valencia 
but  now  at  l  lie  door  of  the  cathedral. 

\  bi  i  a  l  Vw  warn ,  a  \  ?"  ce n  tu  ry  b ota  n  tsl ,  re  le  rs 
to  a  diip  EEUgaltoji  leeEmiquc  in  his  Book  of 
Agriculture,  saying  that  it  conserves  water  and 
prevents  over-watering  ol  some  species,  l  ie 
partially  buried  water  Idled  pots  at  the  base  of 
trees,  with  specific  sized  holes  tor  controlling 
the  dripping  rate,  i  his  technique  is  widely  used 
around  the  world  now; 

As  Muslims  Wei  accomplished  civil  and  me 
ehanicat  engineers,  nothing  came  iei  the  way  of 
their  extracting  water,  liven  if  the  w  iter  source 
was  in  a  gorge,  the  use  ul  sophisticated  machiii 
cry  like  watei  raising  machines  and  pumps  rev 
okitioni/ed  the  society.  You  l ait  carry  on  read¬ 
ing  more  about  these  these  dams  and  irrigation 
techniques  in  the  coming  sections  and  discover 
the  beginnings  of  water  on  lapl 


’There  is  no  life 
without  water/ 

Vlberl  S/cnl- 
tivorgi  i,  |  Inngarum 
Bituhemisi.  |*J3" 
Nobel  I'ri/c  lor 
Medic  uie 


Raising  Water 


I, vi  a  i;  r  k  e  yolk  lit  k  i  o  u  ay  w  if  hoi  r  r  i  ■  n  n  i  n  ( .  wa'I'y  h,  where  you 
hau'  to  walk  for  miles  to  a  river  or  well  and  then  contemplate  liow  tu 
get  il  into  your  bucket  as  you  couldn't  get  near  the  last  flow,  '(hi  was  the 
situation  for  Muslims  be  tore  their  groundbreaking  inventions  of  water  raising 
machines  and  pumps,  introduced  about  eight  hundred  years  ego. 


{  rn  |n  ri|_;hl:  Surrjn  in  I  kinuu 
Syri.t  njt  i in;  Omijlo  liimr 
1‘ilL’,M'L,niLl.  lli,  E i : 1 

n(  I  ^ypN-in  li.tr 

irifTWElittn. 


-J K«.‘\  lifvi.1--  J  tit-w  techniques  to  catch, 
channel,  store  and  lift  the  water,  and  made 
ingenious  combinations  of  avail  a  He  devices, 
draw  mg  on  their  own  know  ledge  and  Unit  of 
other  t  ivilizatioiis. 

I  he  ancient  1  g\ ptians  already  had  die  shaiLtof, 
a  simple  hut  effective  eonhapldon  that  Cook 
wale r  irum  the  river  in  a  bucket  tied  to  a  U mg, 
pivoted  pole,  I  lie  bucket  hud  a.  cun  nkTW  right, 
n  d  it  was  all  suppoi  fed  h  tu<  en  two  pillars 

on  a  wooden  homomal  bar,  It  (s  still  uv^d  in 

F  .141  pi  today. 


I  urge  walrnvli  U,  or  noriu>t  have  raised 
water  Hum  fast  flowing  waterways  to  higher 
land  irice  l H(J  fU  E.  Vitruvius,  lluyK*  man 
writer,  an  hi  Lee  l  and  engineer  mentioned 
this  simple,  yet  pm  rtul  device.  Like  any 
water  wheek  it  was  turned  h\  the  turceoi 
flowing  water  against  paddle  i  on  3  pa  it  menu  on 
its  rim.  These  idled  with  wain  and  look  U  to 
the  top,  where  they  emptied  into  a  head  lank 
connected  loan  aqueduct.  \!  ready  used  by  the 
R,  1 1 1  u  iis  an ri  he r's i  ,1 1 ,  •  t hc\  i^e  1  e  ,i d a |  sic «J  and 
redeveloped  by  the  Muslims, 


The  he  si  Mu  Jim  mention  of  norrcis  refers  to 
the  excavation  ul  .1  canal  hi  the  Basra  region 
in  the  tote  cenlurv  'I  he  wheels  at  Hama, 
on  I  he  river  Oroides  in  Syria,  still  exist,  d 
though  they  are  no  longer  in  use.  They  were 
htq  wheels  and  the  largest  was  about  twenty 
hi  elm  s  in  diameter,  with  its  rim  being  divided 
into  L2G  compartnu  nts.  The  tioriu  at  Murcia  in 
Spain,  la  Nora,  is  still  in  operation,  although 
the  original  wheel  has  been  n placed  by  a  steel 
one.  Apart  from  this*  the  Moorish  system  is 
0 1  her  wise  virtually  unchanged.  There  are  still 
lots  of  noriti**  in  various  parts  ot  the  world, 
and  the;,  are  often  able  to  compete  stuce.ss* Lilly 
w  i ill  modern  pumps. 

Mail)  Mu s lint  technologists  recognized 
that  harnessing  power  Imm  both  water  and 
animals  could  increase  the  amount  of  work 
done.  Jwog1c.1l  innovators  and  Muslim 
engineers  wen  al-Jazari  and  laqi  al  Din. 

Roth  tarried  out  y  number  nl  experiments, 
building  remarkable  machines  that  have  led  to 
auto  mate..’  machinery,  which  has  made  such 
alycuormotis  impact  on  cmlizahon  today. 

Al-jazai  i  lived  in  South  West  1  in  km  in  the 
late  12' '  and  early  1X“  centuries,  and  was 


en  t  pi  u yed  by  1 1  tc  \  rt  ucj id  ’  1  ng  u  f  D  i  ya  rhak  t  r 
around  I  ISO.  He  was  lyse  mated  by  the 
i  m  p  rovement  and  de  vel  op  me  nt  ot  inec  ha  n  i  ca  I 
devices,  just  like  modem  day  engineers  who 
seek  opt t m u at \ u n  1  s  ,1  kc y  a \ pec \  utinip rov i ng 
performance.  V\  hen  you've  tin  i  shed  reading 
about  his  water  raising  machines  go  to 
'Clock  ‘  in  the  Home  chapter  to  tind  out  about 
his  l  imekeeping  devices. 

A  a  skilled  dm  Usman,  lie  e.ime  up  with  an 
ingenious  device  for  lifting  huge  amounts  of 
water  without  lifting  a  finger,  being  the  fust 
person  to  use  the  cran  k  in  his  crank-connect 
mg  rod  system.  The  crank  is  considered  one 
of  i  he  must  important  mechanical  discoveries 
made,  because  it  translates  rotary  motion  into 
linear  motion.  Today,  cranks  are  in  all  kinds  of 
things  worn  toy  s  to  serious  machinery  like  car 
engines  and  locomotives, 

A l  Javan  used  a  machine  powered  in  an 
animal  with  a  flume-beam,  which  was  moved 
up  and  down  by  an  intricate  system  involving 
gcai  s  and  a  crank  known  as  a  slider  crank 
mechanism.  The  crank,  as  part  of  a  machine, 
didn't  appear  in  Europe  until  the  15  ^entury 
when,  it  started  a  revolution  in  engineering. 


t  L-li  lu  ri^lil  13  ii'niiii} 
m.muv  1  ipi  ui  v-aWi  ia«s 
1 1 Ls;  Jii.ii  hires  LlesiyiKXl  !»} 
jl-ki/.na  Tlu'  sv.ncr  rjiving 
in.LvhitU'  is  ilt  rt*'u  Kv  .1  water 
uiiinin’  Llimuah  pvar.ul 
shafts,  u4iicfi  turn  j  iiiuit 

IV  lied  ( 1 E.U  [I  Ell  a  □  hjl'Lp,  t3T.it  of 

Lju .  A l - i  in  uU?  a 
winder  jnitu.it  jlhI  piaLYil  it 
tm  I  liv  h  ivi  r  L  u  tl  >  -k  si  ►  l  I  ,i  L 
gen  pit  did  noi  eh  ink  this  a  13 
Lmn.it n  nijT turn-  ■.■.j.-  Jri'.VEj 
Lix  'mniiie’i  they  sliniwjil  it 

was  tlrittfU  b|  ,uj  .tii-unjl, 
(>|u'i  ,ii  Inti  nn  1  tuple  jie^rs 

(■VI I  I  1 3, LI  L E.l I  Welti  III  priullELC 
■  L  vL'tJ3UJIU  -ll  11 1  (111  I  II  in 

Lulu'  svt mps  ituE  Hurt.  u.Ult 
I  rulTl  il1  !  iW  L  (,ElL-  V.lH1p 

.it  j  Lime. ’this  iiklutkd  the 

iil  st  kill 3X3  JL  .ippcill  .ill  1.1-  nt  ..1 
liiiUslialL.  vl  lii-.li  tnilii  u||l\I 
the  medium  ar 


'It  is  impos¬ 
sible  to  over 
emphasize  the 
importance  of 
al-Jazari's  work 
in  the  history 
of  engineering. 
It  provides  a 
wealth  of  in¬ 
structions  for 
design,  manu¬ 
facture  and 
assembly  of 
machines/ 

British  tTurlt'red 
engineer  Donald  J  till 

I  l*J"  I J 


I  til  tci  rii^LE:  i  r  rendering 
tsi  ;’il  jdL/uira  v  rtvi|;irt.3L’. idii" 
pn  ITipi.  iil  niiL^ !  I  gs  si  it  tU  j  r  I j' 

j  I  -  J  *1  a  i  i\  ret iprn h-eu  i 

pump.  See  E  tie  Vl.brtk  I’-liL'n! 
the  ^ i riJ llEl: r  nuvtiuH  ti 
I  he  gear  in  the  v.enlrtL  A 
converted  into*  j  linear 
nun  u  mi  tixFmv  I  he  lvn> 

Hue.  tit  lire  frrst 
lime  j  lur.uik  dppturs  in 
m  nil  us*. tipi  -.  i!ie  pi -tun 

mfbit  iiiiiril  (rippsiMT 

ailJiiL'L  till’  v,  .ItLT  hi  i>(.L  ptlfL-J 

into  tlu-fiiUm  Jiamber,  jilJ 
[  I  E.uiL  [.  'ij.t  Lit:  itilij  llu’  i.  mil  Li 
pipe. 


...  We  made 
from  water 
every  living 
thing.... 

QttranUUft 


AMazaifs  Reciprocating  Pump 

A1  J.izari  designed  live  water  raising  madu 
Two  of  them  were  improvement  on  the 
shadoof,  a  nd  on  e  1  epl  aced  unit  n  a  l  pv  w  l  wit  i  i 
gears  and  water  power.  After  the  introduction 
nl'  the  crank  snli.i It,  his  other  i  adie  d 
break  through  omif  when  lie  made  a  water 
el  [  i  %  l.  j  i  p  i j  m  p.  Ill  is  i  r  :vol  ved  a  ig  ia  I  Lee  I  x  copper 
pistoi iv  suotio  i  arc!  delivery  pipcv  and  one; 
way  ckiL  k  valves.  The  pump  sucked  water,  to 
be  used  ir  irrigak  m  and  sanitation,  up  twelve 
met  l :  s  into  tile  supply  si  stem.  It  is  a  very  early 
example  ot  tin,  double  ueluig  principle  ot  one 
piston  sucking  while  the  other  delivers,  and 
al  jutari  perEci'ied  (lie  seals  on  the  pisEnn.-  mid 
the  one  way  vahe  to  make  it  all  work. 

It  you  ever  felt  like  making  your  own 
E  3  cen in i v  wale r  raisi  ng  machine  with 
rec  l proeati  ng  pump,  here  are  details  of  how  il 
w  orked. 

Similar  to  a  water  null,  it  would  be  built  reset 
to  a  flowing  river  with  half  of  its  paddle  in  the 
forceful  cur  rent.  This  paddh  wheel  dio.  e  an 
internal  gearing  median  ism,  powering  pistons; 
which  moved  w  ith  the  motion  of  (he  level 
arm,  and  a  reciprocating  pump  was  i  on  led. 


{  Hack  valves  helped  to  dial*  uud  .  xpel  die 
water  through  the  pipes.  Ibeinkt  pipt  was 
submeiged  in  water,  and  when  tile  piston  was 
pulled  along  the  length  of  its  c\  linder,  water 
would  be  sucked  in  through  the  inlet  valve. 
Vie  outlet  vahe  remained  i 1  used  during  this 
time,  because  ol  graviti  and  tlie  position  ul  its 
pivot  point. 

When  the  piston  was  on  its  push  stroke,  the 
Will  -  r  in  the  Cylinder  was  Jnn.vJ  [  I  trough 
the  outlet  valve  and  through  an  outlet  pipe 
tlial  was  narrower  than  the  inlet  pipe.  1  lie 
inlet  valve  remained  dosed  dui  tug  this  rime 
hecau.se  of  gravity  and  the  position  of  il1-  pivol 
poi  m. 

This  motion  watt  alternated  between  either 
side  of  the  device,  and  so  when  smt  side  was 
on  its  push  stroke,  the  other  was  oil  its  pull 
stroke.  J  hereforv  two  ‘quantities'  of  vv  uerwert 
being  raised  per  one  complete  revolution  of 
the  waterwheel,  and  this  ear ried  on  as  long  a.s 
there  was  j  lowing  w  .tier  to  drive  it. 


Above:  J  j.i^i  T  Elin^siv,- 
c^  LimJvi  hiiiw  pm mp.  More 
the  c^ini  shaft  conimtiint:  ilie 
mot  inn  i *f  1  he  con ne t  li  up 
rofts  to  pnuJmce  .1  pr^TO 
mk  morion  ol  the  T*  pis 
Ions.. so  lil.Ll  water  is  i.osliI 
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Taqi  al-Dinfs  Six-Cylinder  Pump 

I  he  other  technological  whiz  was  !6Jh -century 
Ottoman  engineer  'I  aqi  a  I  Din  al-ftasid,  who 
wrote  a  book  on  mechanical  engineering  called 
The  Subiinw  Methods  of  Spiritual  Machines. 

As  well  as  talking  about  water  pumps  he  also 
discussed  the  workings  of  a  rudimentary  steam 
engine*  about  a  hundred  years  be  lore  the  "dis 
covery4  of  steam  power 

His  six -cylinder  pomp  and  water- raising  ma¬ 
chine  forms  purl  of  the  study  of  the  history  of 
paper  making  and  metal  works,  as  the  pistons 
were  similar  to  drop  hammers,  and  they  could 
have  been  us  eel  to  either  create  wood  pulp  for 
paper  or  in  beat  long  strips  of  metal  in  a  single 
pass. 

Taqi  a  I -Din  explained  how  [lie  pump  worked 
in  his  manuscript.  Trie  six -cylinder  pump  had 
a  waterwheel  attached  to  a  long  horizontal 
axle,  or  camshaft,  which  had  six  cams 
spaced  along  its  length.  The  river  drove  the 
waterwheel,  which  rotated  and  turned  the 
camshaft.  Each  cam  on  the  camshaft  pushed  a 
connecting  rod  downwards*  and  ail  cor. Electing 
rods  were  pivoted  at  the  centre.  At  the  other 
end  of  the  connecting  rod  was  a  lead  weight, 
which  lifted  upwards  and  puller!  a  piston  up 


with  it.  Now  a  vacuum  was  created,  and  water 
was  sucked  through  a  non- return  clack  valve 
into  a  piston  cylinder  After  the  camshaft  had 
rotaied  through  a  certain  angle,  tlu:  cam  re¬ 
leased  the  connecting  rod  and  the  pistons  stroke 
ended  Through  gravity,  the  lead  weight  pushed 
the  piston  down,  forcing  water  against  the  clack 
valve,  but  the  clack  valve  closed,  so  the  water 
had  to  go  through  another  hole  and  into  the  dc 
livery  pipes.  The  beauty  of  The  median  ism  was 
in  the  synchronization  and  control  sequence  of 
all  the  pistons,  which  was  provided  by  the  angu 
lar  arrangement  of  the  cams  around  the  shall. 

In  a  time  before  a  dependence  on  machinei  y, 
when  we  weren't  .surrounded  by  cars,  bicy¬ 
cles,  or  electric  pm  rips,  these  discoveries  really 
changed  society.  These  machines  would  not  be 
mass  manufactured  in  factories,  but  many  Towns 
would  have  a  water  pump  and  life,  for  some,  was 
made  tinmeasurably  easier.  No  I  linger  were  peo¬ 
ple  heaving  water  containers  around,  or  waiting 
their  turn  To  use  the  dindoof.  Instead  they  stood 
by  pumps  or  aqueducts,  waiting  to  catch  some 
of  d  e  precious  Liquid  gathered  by  their  water- 
wheels,  just  as  we  today  wail  0  split  second  for 
the  water  to  flow  Eh  mi  our  laps. 


i 


Dams 


D\ms  ahI'  somf.  of  i  hi  LAKfiE-si'  civil  t  ngintcTing  structures  ever 
built  and  they  play  a  vital  rule  in  civilization.  Without  dams,  more 
Hoods  would  ravage  lands,  irrigation  wouldn't  have  been  as  large 
scale,  and  we  wouldn't  have  hydroelectric  plants  pumping  out  power  today. 
Without  dams  and  their  reservoirs,  lib3  as  we  know  it  \\ mikitft  he  the  same 
because  ot  the  major  impact  they  have  had  on  economic  and  social  life. 


lor  lltOLjSauds  ot  years,  engineers  have  been 
trying  to  cnntiul  watt :r  with  various  typos  of 
dams  that  hme  to  hold  back  raging  torrents 
and  provide  water  in  dry  spells..  There  ire 
arch  dams,  buttn  >s  dams,  embankment  dams, 
to  name  just  a  few,  and  where  to  pul  which 
dept.’ rids  on  factors  such  as  the  shape  o!  ihe 
v a  I  le  y  a  n  d  t  he  bed  rock  of  \  i te  r  i\ c r.  I  f  ic  •  e 
considerations  ire  nothing  new.  as  Muslims 
built  many  dams  in  a  rich  variety  ol  structures 
and  forms  centuries  igo. 

E  rum  studying  the  river,  ib  I  low  and 
surrounding  Kipogi  upny,  these  mediev  al 
engineers,  decided  wht  them  darn  should 
lie  arched  or  straigl  ihiekor  thin,  or  have 
deep  or  shallow  foundations,  as  nil  these 


i  oii-sidei  dl  ions  miluenL,  d  die  sdeclion  nl  I  he 
most  el  he  lent  water  storage  design. 

The  design  and  aesthetics  of  the  most 
impressive  of  these  dams  were  produced  by 
die  AgliJabids  of  Tunisia  near  I  heir  capital, 
al  Qayrawan,  in  the  T1’  century,  their  remains 
are  si  ill  preserved  attracting  l he  uirinsitv 
of  thousands  of  tourists  today.  A  I*  I  kukri,  an 
1 1  cent  li  r  y  ge ogra p i  ie  r  a  n  d  it  i  slor i  a  n  fr om 
southern  Spain  wrote  about  one  oft  hem  He 
said  it...  is  circular  in  loriYi  and  ol  enormous 
si /e  In  the  centre  rises  an  octagonal  tower 
covered  by  .1  pavilion  with  lour  doors.  A  long 
series  of  arcades  uf  ar  dies  o  ting  one  upon  the 
other  ends  on  Ihe  south  side  of  the  reservoir’ 


I  he  n  wrioir  lmi  the  wfldi 
Mm  :  a!  Ul  EKsir  jJ  -O.wnnvan 
m  inriM.t.  Innli  by  file 
AjdiUnd*  in  1  be  eeiUur y , 

ijinpouJ  ihftiildesi  turvivim; 
reseviiiirs  in  the  jVImhUh? 

world 


t  Ong  L  Midi  I  \im .  I  Lin 
■l.  1 1  Il,-v.  \\  Ik, 


In  is  region  nt  I  Liuisia,  l  ho  tv  wore  ovei  2S0 
reservoirs,  wilEi  two  basins  each,  One  was  used 
ft  ■  r  d crania i  i o it,  Lii c  >o| i a ra t  i ng  the  >*ed  i  mo nt 
from  the  water.  and  the  other  was  a  rose  no. 
Sometimes,  <hi  lho  larger  schemes,  there  was  a. 
lliird  one  lor  donviiu;  water. 

lit  Iran  is  lho  kebar  [him,  the  oldest  arched 
dam  known,  which  is  about  sever,  hundred 
years  old.  this  dam,  like  many  of  its  design, 

'  d  a  cureot  rubble  masonry  sol  in  mortar, 

I  ho  mortar  was  made  from  lime  crushed 
tv  it  1 1  the  ash  id  a  local  desert  plant,  making  it 
s t rein g,  hit rd  a nd  i i n po r vi o us  to  cm  c king,  then 
there  was  I  he  impressively  curved:  Qusaybah 
d. mi,  which  was  thirty  .metres  high  and  205 
metres  long.  1 1  was  built  near  Medina,  now  in 
Saudi  Arabia, 

In  Iraki's  Afghanistan,  three  dams  were 

CLUTipi*.  Lei  by  King  Mahmoud  oE  tiha/nah 

lei  I  ho  it  century  near  his  capital  city.  One, 
named  alter  him.  was  located  a  hundred 
kilometres  south  west  of  Kabul.  It  was  thirty- 
two  metres  high  ami  220  metres  Jong. 


Half  nf  the  dams  constructed  had  a  food 
overflows  at  one  end.,  and  many  had  a 
downstream  training  wall  to  guide  the  spilt 
water  tu  a  sale  distance  from  i  he  dam's  ltn>i. 

Dam  construction  in  Muslim  Spain  was 
immense,  and  the  masonry  they  used  was  a 
type  of  cement  that  was  harder  than  stone 
itself  so  they  needed  hardly  any  repairs  in  a 
thousand  years,  hacb  of  the  eight  darns  on  the 
Turin  River  lane  Hound  at  ions  that  go  fijteeil 
Ihel  into  the  river  bed,  with  further  support 
provided  by  rows  of  wooden  piles.  The  solid 
foundation  was  needed  due  to  the  river's 
erratic  behaviour:  in  times  of  flooding  its  flow 
was  a  hundred  limes  greater  than  normal. 

Tile  dams  had  to  be  able  to  resist  the  battering 
of  w  ater,  stones,  rocks  and  trees,  which  they 
did,  a  ltd  now,  over  ten  centuries  later',  they 
.still  continue  to  meet  lEic  irrigation  needs  of 
Valencia,  requiring  no  addition  to  the  system. 

The  dam  on  Lite  Rivet  Segura,  in  the  MunJa 
region  of  Spain,  shows  how  the  Muslims 
understood  that  location  and  the  nature  of 


In  Iran  is  the 
Kebar  dam,  the 
oldest  arched 
dam  known  and 
about  seven 
hundred  years 
old. 


t  h  t;  hn  a  1 e  n v  i  m  n  in  en  l  mat  tered,  I  i  1 1 :  l'l  c  igl  1 1 
of  this  dam  was  only  twenty-five  feet,  but  the 
thickness  of  its  bast  was  between  l!30and 
I2.ii  feet.  rfhis  was  necessary  bee  a  use  of  the 
softness  and  weakness  of  the  rivers  bed,  and 
its  design  prevented  the  dam  from  sliding 
along.  The  water  flowing  over  (Fie  crest  initially 
fell,  vertically  through  a  height  of  thirteen  to 
seventeen  fee  t  f  hi  to  a  level  pi  e  t  fo  rm ,  and  Then 
ran  the  length  of  the  dam.  Tills  dissipated  the 
energ)  of  the  water  spilling  Over  the  crest.  Hie 
overflow  then  ran  to  the  foot  of  the  dam  over 
Elat  or  gently  sloping  set  lions  ot  it:-,  late.  In  this 
way  The  whole  dam  acted  as  a  spillway,  which 
reduced  the  risk  of  disturbing  the  downstream 
foundations. 


KIi.hl  Ed i  idve,  Lihn  j  diml, 
an  the  River  /'■ayaudi'li  in 
Isikhan,  Irani  wah  buill  in 
the  in  id  l .  century  tiy 
Shah  \bba.s-  It  cl  the  Salavid 
dynasty,  the  bridge  wav  wl 
on  litnuie  ptaUurm  anti 
ttivided  by  111111  l‘  s  t.1  hK  h 
rcguE.ited  tbsL  llow  nl  the 

rivL-r. 


Ihecityol  Cordoba,  on  the  river  Guadalquivir, 
probably  has  the  oldest  surviving  Islamic  dam 
in  the  country.  According  to  the  IS'^-century 
geographer  al-Idrisn  it  was  built  ofqibtiyya 
stone  and  included  marble  pillars.  The  dam 
It  i lit a  zigzag  course  across  the  river,  a  shape 
which  shows  that  the  builders  were  aiming  at 
a  long  crest  In  order  to  increase  its  overflow 

Qkr 


capacity.  Remains  ol  the  dam  can  still  he  seen 
to-day,  a  few  feet  above  the  river  bed,  although 
in  its  prime,  it  would  have  been  about  seven  > 
eigh  t  feet  above  high  water  level  and  eight  la  [ 
thick. 

To  build  such  immense  structures,  Muslim 
engineers  used  sophisticated  land  surveying 
methods  and  instruments,  like  astrolabes  .uni 
a  I  so  t  r  igonom e  t  r  i  c  ca  k  illation  s.  I  hey  loo  rid 
the  most  suitable  sites  lor  t he  dams,  and  They 
could  also  lay  out  complex  canal  systems. 
Around  Baghdad,  water  was  diverted  into  tiie 
Nfihwran  canal,  which  was  used  for  irrigation. 

Dams  were  built  ot  caretully  cut  stone  blocks, 
joined  together  by  iron  dowels,  whilst  the 
holes  in  which  the  dowels  lilted  were  filled 
by  pouring  in  molten  lead.  “I  he  level  of 
craftsmanship  and  superiority  ot  design 
attained  means  that  a  Third  of  all  7"  -  and  h 
century  dams  are  still  intact.  I  he  other  two- 
thirds  were  destroyed  by  t  e  id  ones  of  warfare, 
from  the  armies  of  Genghis  Khan  and  the 
Mon  got  s  t  o  '  t'i  mu  r's  ho  n  les  '  I'hes  c  con  1 1  rets 
lard  waste  many  ii  rogation  works  and  the  ones 
that  survived  did  so  because  of  their  brilliant 
const  r  tic  lion,  and  because  they  were  out  of 
reach, 

Muslims  were  also  investing  in  'green  energy' 
when  they  used  stored  water  lor  mill  power,  In 
Khuzistan,  at  the  Rul-s-Bulaili  dam  on  the  Ab- 
i  Gargar,  the  mills  were  installed  m  tinun'U  ■.  li| 
through  the  rock  on  each  side  of  the  channel, 
constituting  one  ol  the  earliest  examples  of 
a  hydropower  dam,  and  it  was  not  the  only 
one  in  the  Muslim  world-  Another  example 
was  the  bridge -dam  at  Dizful,  which  was  used 
to  provide  power  to  operate  a  nor  id,  a  huge 
waterwheel,  which  was  idly  cubits  in  dumickT, 
and  supplier!  water  to  alt  I  he  Ilduses  o|  the 
town.  Many  such  hydraulic  works  can  still  be 
seen  today. 


ignored  the  Muslim  period,  and  in  particular 
historians  of  dam  building,  such  as  there  have 
been,  either  make  no  reference  to  Muslim  work  at 


all  or,  even  worse,  claim  that  during  Umayyad  and 


Abbasid  times  dam  building,  irrigation  and  other 


eventual  extinction.  Such  a  view  is  both  unjust  and 
untrue.' 

Norman  Smith  History'  of  Dams  (1971) 


*3 


Windmills 


To  pro  dijoe  an  \  Till  N  (J ,  enc  rg y  3  s  a  et  ded ,  ,ii  ui  be  fore  oil  pi>  w  e  red 
machines,  energy  came  front  sustainable  sources*  Some  energy  in  the 
Islamic  world  over  a  thousand  years  ago  came  from  water,  and  was 
harnessed  in  machines  like  i  he  crank  md  system  which  look  water  to  higher 
levels  and  into  aqueducts  to  quench  the  thirst  oi  towns.  Water  drove  mills 
to  grind  wheat,  but  in  drier  parts  of  the  Islamic  world  there  was  m>l  enough 
water,  so  alternative  power  supplies  were  sought. 


One  thing  the  a  asi  deserts  of  Arabia  had  when 
the  seasonal  streams  tan  drv  was  wind,  and 
ilirvL'  desert  winds  had  a  constant  direction, 

So  lur  about  one  hundred  and  twenty  days, 
the  wind  blew  regular!)  bom  liie  same  place 
l lie  windmill  was  so  simple,  vet  effective  that 
it  quickly  spread  all  over  the  world  I  rout  h  s 
Tb  century  Persian  origins.  Most  historians 
believe  that  it  ua>  the  crusaders  who 
introduced  windmill-  to  Europe  in  the  12 
century. 

A  Persian  had  come  to  the  second  <  aliph 
l  man  who  reigned  foi  len  years  hum  62  [  Ch, 
and  claimed  he  loliW  build  a  mill  operated  by 


wind,  so  the  (  'aliph  ordered  hint  hi  Icue  one 
built*  After  this,  w  ind  power  became  w  idely 
used  to  run  millstones  ibi  grinding  cam,  and 
also  ter  tli  aw  up  water  lur  irrigation*  This  was 
done  hr>t  in  the  Persian  province  oi  SjsL.ni, 
and  at  Masudi.  an  .Arab  geographer  who  lit .  J 
in  the  1 0"  century,  dest  vibed  the  region  as  a 
country  of  wind  and  sand  I  !e  also  wrote  ‘a 
Jianw  I  eristic  of  the  area  is  that  the  umvi  ol 
the  wind  is  used  todrUe  pumps  lur  watering 
gar  de  us.' 

Early  windmills  were  two  storey  buildings  and 
were  built  on  the  lowers  of  castles,  hill  lops 
or  their  own  pUllomlv  t  m  the  upper  Morey 


t.vii  In  i  i Li.!  il :  1 4  mi  tin  j  iiijIhImj  ipr  bv  fll  D&ndafttjJ 
ihd  CiuUg  ul  a  wTndittni  wftitne  xvrlioi] 

wines  roftilc  .1  round  a  Veriicttl  idwh;  .in  old  windmill  in 

I  I:  ■.tJ.Ar  ■l-.  ILl V.( JI1 


were  L 3i u  millstones,  and  in  Ll ic  lower  one  was 
•  w-\.  d  ■  r-  .  rl-r  s!>.  c\  :■  l-.u  s;  i Is  that 
we  re  covered  with  lahnc.  Tile  »e  lur  red  he 
upper  millstone.  !  hose  lower  chamber  wills 
were  pierced  by  lour  vents,  with  the  nai  rower 
end  towards  the  interior,  which  directed  the 
wind  onto  the  sails  and  increased  its  speed. 

Windmills  from  (hoi  lime  were  described  as 
containing  a  millstone  attached  to  the  end  of  a 
woode  i  u  yl  i  n  dei .  this  v.ms  h  a  I  f-  a  net  i  e  w  ide, 
and  three  and-a-half  to  four  metres  high. 
Standing  vc  rdc.tlly  ui  a  tower  open  on  the 
northeast  ddc  in  catch  the  wind  blowing  from 
this  direct  ion.  I  he  cylinder  had  sails  made  of 
bundles  of  bush  or  pa  hr  leaves,  attached  to  the 


shaft  of  the  axle  'Ehe  wind,  blowing  into  the 
tower,  pushed  the  sails  and  turned  the  shaft 
and  mills  nine. 

’I  he  introduction  of  the  windmill  and 
watermill  had  a  great  effect  on  the  science  of 
mechanical  engim  cring  and  nu  nut  hat  n  ,'\v 
trades  were  born,  from  the  actual  Ind  1  ding 
of  mills  to  their  maintenance.  Ibis  job  was 
normally  earned  out  by  the  miller  and  his 
appi  entices,  and  they  were  I  he  predecessors  oi 
todays  mechanical  engineers. 


‘Behold! 
a  giant  am  I! 
Aloft  here  in 
my  tower, 

With  my 
granite  jaws  I 
devour 

The  maize,  and 
the  wheat,  and 
the  rye. 

And  grind  them 
into  flour. 

I  look  down 
over  the  farms; 
In  the  fields  of 
grain  I  see 
The  harvest 
that  is  to  be, 
And  I  fling  to 
the  air  my  arms 
For  I  know  it  is 
all  for  me/ 

}  ’M.irrpt  from 
Ihe  \\  inthmtl  by 

I  lenrv  W  aJs vs  itrlli 
I  uiigtclluiv 


Cities  and  towns  swelled  and  hummed  with  transport,  barter  and 
selling.  Peddlers  cried  their  wares  to  latticed  windows;  stock  dangled 
in  shops  while  people  haggled;  and  fairs,  markets  and  bazaars  gathered 
merchandise,  merchants,  buyers  and  poets  from  all  over  the  world. 


Trade  has  a  long  trad  a  ion  in  Islam  and 
Prophet  Mohammad  (pbuh),  and  many  of 
his  companions,  were  tradesmen  Life  as  a 
trader  and  merchant  meant  travelling  arid 
being  independent  from  one's  family  and  local 
community,  so  Islam  provided  a  spiritual 
basis  for  life  in  a  new  travelling  dimension. 
Because  il  played  a  major  pan  oiTslamk  life, 
trade  was  governed  by  a  well  developed  body 
of  legislation  cover  ing  contracts,  exchanges, 
loans  and  market  conduct; 

'Ehe  vast  network  of  trade  stretched  its  arteries 
over  an  empire  that  coursed  with  an  eclectic 


collection  of  merchants  and  goods.  Cold 
and  white  gold,  salt  was  known,  travelled 
north  and  east  f  rom  the  African  Sahara 
into  Mouiccn,  Spain  and  France,  with  jcWlt 
quantities  making  their  way  into  Greece, 
Turkey,  Kgypt  and  Syria.  Cowrie  shells  (they 
were  a  currency  in  the  14'"  century)  went  from 
the  Maldives  to  West  Africa.  Pottery  and  paper 
money  came  west  from  China  but  the  paper 
currency  didn'i  catch  on  m  Cairo.  Travellers 
also  flowed  along  with  the  wool  and  wax, 
gold  and  melons,  ivorj  and  silk,  sheik  I  and 
sultans,  wise  men  and  pilgrims. 


I  he  land  trade  passing  on  the  Silk  Rente  was  the 
heartbeat  of  the  Muslim  a, enemy,  "Hie  sea  trade 
uas  mam  I)  along  the  Mediterranean  shores  of 
Africa  and  l.uropc.  Ihe  port  nt  Malaga  m  sol: them 
Spain  was  a  o  Jit  tv  of  .immense  traffic,  visited  by 
Leaders  from  all  countries,  especially  those  from 
the  mercantile  republics  of  Italy,  like  the  Genoese. 
It  was  in  this  port  that  the  entet  pi  is  mg  Genoese 
were  granted  a  suburb  in  their  name.  Ibn  Battuta 
sailed  to  Anatolia  oil  a  Genoese  boat,  because 
they  dominated  this  part  of  the  trade  routes,  and 
he  sinid  'Tlie  Christians  treated  us  honourably  and 
took  no  passage  money  from  us'. 

The  Muslim  merchants  of  the  Adriatic  took  a 
larger  share  of  world  trade  at  that  time  and  lined 
the  crowded  quays  of  Malaga,  flying  their  eye¬ 
catching  Hags  among  the  ensigns  of  ihe  mantime 
nations.  A  constant  passage  of  vast  and  growing 
traffic  came  through  the  port  of  Malaga,  Here 
traders  bartered  (he  commodities  of  every  country 
from  sijks,  weapons,  jewel  I  e  r  y,  a  n  d  gi  !ded  po  tier  y, 
to  the  delicious  fruits  of  Spain. 

Alexandria  was  another  major  port  at  the  mouth 
of  the  Mile  delta,  spilling  into  the  Mediterranean 


Sea.  it  was  pulsating  with  life  because  the  Spice 
Route  passed  through  the  city,  making  it  I  he 
gateway  into  I  atope  for  goods  coming  from  the 
Indian  Ocean,  through  the  Red  Sea  and  down 
the  N  i  k  E  t  h  ad  t wo  h  a  rbou  r $ ,  a  M  usl  i  m  one  i  n 
t  lit  We  si  and  a  Christian  one  in  the  Iasi,  which 
were  separated  by  the  Island  of  Pharos  and  its 
enormous  lighthouse,  known,  at  this  Time  as  a 
wonder  of  the  world. 

One  of  the  key  instruments  that  Muslims  dcvel 
oped  to  help  trade  was  the  construction  of  rest 
stations  like  hostels  along  the  road,  known  as 
caravanserais.  This  building  type  was  spread  by 
iheSefjuks.  Caravanserais  were  charitable  found  a 
tions,  providing  travellers  with  three  days  of  free 
shelter,  food  and,  in  some  cases,  entertainment, 

I  bis  was  pari  of  I  he  t  hyrrtable  work  towards  Iryv 
elites  that  was  and  still  is  emphasized  in  Islam. 
Caravanserais  were  set  up  at  regular  intervals  of 
about  thirty  kilometres  along  important  trade 
routes.  They  had  a  court  yard  bordered  with  iimn\ 
and,  along  the  walls,  rooms  were  arranged  accord¬ 
ing  to  their  function  tor  lodging,  depots,  guard 
rooms  or  stables.  Today  s  equivalent  would  be 
service  stations  along  most  European  motorways 
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As  llte  merchants  carried  their  wares  across  the  world,  they 
also  look  Islam  with  them.  Up  the  Chinese  cog  si  in  Khanfu, 
now  Canton,  a  colony  of  Muslim  and  Jewish  merchants  was 
wdl  established  i ct  the  &‘r'  century  It  was  through  the  honesty 
and  friendliness  of  these  traders  that  Islam  spread  to  China 
and  Central  Africa.  Muslim  merchants  penetrated  Africa,  and 
il  was  initially  Berber  merchants  who  carried  Islam  across  the 
Sahara,  Alt  nomads  in  North  East  Africa,  where  trade  routes 
linked  the  Red  Sea  with  the  Nile,  quickly  became  Muslims. 

Some  centres  in  the  Islamic  world  constituted  thriving 
communities  doe  to  their  important  place  in  commercial 
exchanges.  Al-Qayrawan  in  Tunisia  and  Sijdmasa  in  Morocco 
were  described  by  the  1 01’1  century  traveller  Ibn  Hawqal  in  his 
Book  of  the  Routes  of  tha  Kingdoms:  'Al-Qayrawan,  the  largest 
town  in  the  Maghreb,  surpasses  all  others  in  its  commerce,  its 
riches,  and  the  beauty  of  its  bazaars.  1  heard  from  Abu  al-l  iasa, 
(he  head  of  the  public  treasury  that  the  income  of  a]]  provinces 
and  localities  of  the  Maghreb  was  between  seven  hundred 
and  eight  hundred  million  dinars,,..  Amongst  the  exports  to 
the  East  arc  amber,  silks,  suits  of  very  fine  woollen  fineries, 
woollen  skirts,  cai  pets,  iron,  lead,  mercury. . 


Europe.  Asia  and  Africa  imported  vast  amounts  from  Islamic 
lauds,  including  enamelled  glassware,  tooled  IcKtherworkufall 
sorts,  tiles,  pottery,  paper,  carpets,  carved  ivories,  illustrated 
manuscripts,  metalwork  including  Damascene  swords  and 
vessels,  fine  cotton  cloth  and  rich  silk  fabrics. 

Muslim  textiles,  metal  and  glass  pieces  were  highly  priced, 
as  were  soaps.  Mam luk  gilt  and  enamelled  glass,  a  labour 
intensive  luxury  product  made  using  expensive  materials,  had 
a  peculiar  status.  Archaeological  finds  uncovered  Mamluk 
enamelled  glass  on  tire  northern  shores  of  the  Black  Sea,  from 
where  they  made  their  way  up  to  Kiev,  in  todays  Ukraine, 
and  then  into  Byelorussia,  Lithuania,  and  into  Muscovy.  They 
have  also  been  found  in  Scandinavia,  the  Hanseatic  ports,  and 
Maastricht  m  Holland, 

’the  legacy  of  this  vast  trading  world  can  be  seen  today.  As  20lh- 
century  American  historian  Will  Durant  said:  'll  left  ils  mark 
upon  many  J'unopt  at  *  languages  in  such  vvnn::,  .-is  tari!  traffic, 
magazine,  caravan,  and  bazaar.  Tire  stale  left  industry  and 
commerce  free,  find  aided  it  with  a  relatively  stable  currency 
(The  word  traffic  is  derived  from  the  Arabic  tarajjaqa  meaning 
10  walk  slowly  together,  and  tariff  comes  from  the  Arabic  word 
Ta't  if  meaning  announcement  or  information.) 
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Muslim  miva-iifis  wrre  huge  processions  of  people,  their  ids  and  animals 
that  inn  lilt'd  enormous  disunites  and  nm  lied  the  furthest  horizons,  their 
I  ifirt'i  fii'i  way  vdhvr  the  pilgrimage  or  trade,  and  it  was  these  tradesmen  who 
went  tt>  far  us  i.'hhkt  tn  their  eantvans  that  hound  this  distant  land  tv  India. 

Rersui.  S\ria  and  t'gvpl 

Ihn  Huttt  iL  i  w  i  is  a  N  ecu  fury  tnn  viler  h  ho  c  rt  isstd  t  f  rt  Steppe .  in  R 1 f>  >ta 
today*  to  purl  of  the  Sultan  Muhammad  Lzbak  khan's  c anivim.  1 1..  said*  I 
Mi  up  my  tent  on  a  /on  hill ...  fayed  mv  flay  in  front  of  my  tent,  and  drew  my 
horses  and  wagon*  behind..,. 'I hen  the  Mahaltah  iSidtans  caravan}  came  up 
...  i nnl  vw  \mi  a  vast  citron  the  move  with  ft*  miuibiuthts,  its  mosques  and 
bazaars  in  it.  the  >moki  of  its  kitchens  rising  in  the  ah  (for  they  cook  whiit 
on  dn  mah  ft),  and  horse  drawn  wagim  tnmsporting  the  people.' 

they  travelled  in  great  numbers  bctiiu.M  *t  was  easier  to  share  provisions  atnl 
lor  protection,  and  often  the  caravan  would  be  ptiid  for  by  the  load  sultan. 

Some  of  the  camel  unmans  m  r  so  big  that  if  you  left  youi  plate  yon 
ii  ouldnt  he  able  to  find  it  aguid  because  oj  the  vast  number  of  people.  foot! 
n  to  evoked  in  grot  tyuss  unddrons  and  given  to  the  poorer  pilgrims,  and  the 
spai  t  camels  look  tho  e  who  amldni  walk ,  Sheep  and  goats  went  with  tlu 
caravans,  pnmtling  milk,  cheese  and  meat  Camel  nulk  and  meat  wm $  also 
eaten,  and  die  dried  dang  of  these  animals  was  ust  d  as  fuel  for  the  campfires 
Hat  I  trend  (or  'pita  bretui* )  was  made  along  the  nay  from  flour,  salt ,  and 
water  Water  was  carried  in  goaf  and  buffalo  skin  hags  and  w  Mcr  points 
were  weteom  sights.  Vie  intense  heat  of  the  day  in  the  deseits  meant  that 
Vi annum  travelled  bv  night  with  torches  to  light  the  ivau  making  the  desert 
glow  ivrfb  light*  and  turning  night  into  day 


'The  Arabs, 
masters  of 
an  empire 
extending 
from  the  Gulf 
of  Gascony  to 
beyond  the 
Indus,  involved 
in  commercial 
enterprises 
reaching  into 
Africa  and 
Baltic  Europe, 
brought  East 
and  West 
together,  as 
never  before.' 
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Bctou-  Mi  iu  right:  today 
symbol  for  jcidv,  Many 
chemical  acids  wen.'  hivt 
i  r  i  n ’d  l  iced  by  fabrr  lbo 
HiLvyaiU  :tn  Ti'.Lmik  plumbic 
appaullus  Li.i'd  ini  distilla¬ 
tion  in  Eh«j  1 0"'  t o  J 1  s.unlu- 
siusia  !4'  -ctuiuc  y  ntanu- 
Sti  ifU  showing  hcnohphrrkal 
vessels  with  a  roaL  -ind  water 
mixture  rest  inn  frtl hit  (llic 
ltd  base).  Hr  tupours  are 
tsdEiTlcd  and  cooled  in  the 
f  i  14  hi.  vessels  on  either  vide 
of  (lie  tentr.il  eohmin.  J  hey 
fc'L-^f  inly  I  be  i'll" hr,  extern.! I 
alembics  wiinli  tUimfy  l fit 
distilled  rosewater  into  eight 
esleniti]  llasks. 


Commercial  Chemistry 


The.  systematic  approach  of  M  u  si  i  m  ch  tm  i  sts  over  eleven  hundred 
years  ago  led  to  the  discovery  of  a  process  that  today  affects  every 
person  and  every  nation  on  earth.  And  a  product  of  this  process,  after 
water,  is  now  considered  as  one  of  life's  biggest  essentials.  Who  would  have 
thought  that  the  black  sludge  known  in  Arabic  as  nafi,  could  have  over  four 
thousand  uses?  Without  the  process  of  distillation,  and  in  t  his  case  ol  crude  oil, 
wed  have  no  petrol,  kerosene,  asphalts  or  plastics. 


Distillation  is  a  means  of  separating  liquids 
through  differences  in  then  boiling  points, 
and  was  known  to  Muslim  chemists  since 
t  I ie  b  cen t lj, r y  f ts  6 rs t  a nd  mos i  renow n ed 
application  was  in  tine  production  of  rose¬ 
water  and  'essential  nits'.  Pure  alcohol  was 
also  obtained  from  the  distillation  of  wine, 
which  was  produced  and  consumed  mainly 
by  nor:  Muslim  communities,  like  Christians 
hvtr.g  under  the  Muslim  rule.  Jabsr  ibri  llayyaii 
described  a  tool  ing  technique  that  could 
be  applied  for  its  dust  illation.  This  distilled 
alcohol  and  alcoholic  mashes  were  then  used 
in  chemical  processes  for  tire  production 
of  acids,  medicine  s,  perfumes  and  inks  for 
writing,  cW  Is  Jam  prohibits  the  consumption  of 
alcohol  and  other  toxic  drinks. 


labir  was  the  first  to  develop  the  alembic  still 
in  the  S  century,  which  IS  Mill  used  today  in 
distillation  laboratories.  It  cooled  and  collected 
i h e  [ lecessa ry  l iqu ids  in  1  he  d ist 1 3 hit io n 
process,  the  word,  alembic,  like  much 
chemical  terminology,  comes  from  the  Arabic 
al-atthiq  which  means  The  head  of  the  still! 

I  he  alembic  still  has  two  ictorts  connected 
by  a  tube.  It  was  in  the  alembic  still  that  Jabir 
observed  the  flam  triable  vapours  coining  from 
boiling  wine  and  salt  In  his  chemistry  I  took 
he  wrote:  'And  fue  which  bu  rns  on  the  mouths 
of  bottles  due  to  boiled  wi  ne  and  salt,  and 
similar  things  with  nice  characteristics,  which 
are  thought  to  be  of  lift  k  use,  these  are  of  great 
significance  in  these  sciences.' 


A  mOi.k-FII  itjy  m]  I  lilUFy  |  c  I  MilldVMM. 


f 

h 


11  it-  flammable  property  ol  alcohol  was 
llsl  (I  extensively  from  labir's  Lime.  I  here  are 
dest  riptions  in  military  treatises  Emm  the  ]4,k 
century  of  distilled  old  grape-wine  becoming 
an  import  ant  ingredient  til  the  production  of 
military  li res.  These  manuscripts  also  came 
with  warnings  that  smb  distillate^  cmild  ignite 
easily  and  that  they  should  therefore  be  si turetl 
in  amt  aiders  buried  in  sand. 

A I  Kindi  was  he  note,  lor  ids  perlum  ’ 
di st ilia l ions,  which  he  wrote  about  in  the  Hook 
of  if H  t  how  in  fry  of  H1  rfw  nc  r  nn  I  l>isl  Hint  ions 
in  the  sr  century.  In  this  lie  described  a 
distiELiiion  | i  mce.ee  \ .  ami  so  one  ran  distil 
wine  us  hit;  a  water  bath  it  conies  out  like 
rosewater  in  colour.  Also  vinegar  is  distilled 
and  it  comes  out  like  rosewater  in  colour' 

lln  i  Radis  I  mm  'J  tutlsiJ,  nine  i  ■  ntni  ice  ago, 
described  how  silver  flings  were  pulverised 
with  distilled  wine  to  pet  wide  a  means  of 
writing  with  silver.  I  le  said*  'take  silver  tilings 
arid  grind  them  with  distilled  wine  tor  1 3 'tree 
da  vs;  (hen  dry  them  and  grind  them  again 
with  distilled  wine  until  they  become  like 
limit,  then  rinse  (her  i  with  water . .' 

As  we  have  said,  fur  Muslims  alcoholic  drinks 
are  hurain  or  lorbidden,  but  their  interest 
a  nd  d  i scover  j  ol  i  t  th  rou gh  d  isl )  I  lilt  i  oil  v  1  s 
intended  to  use  its  bcm-ticNil  and  hannh-ss 
elements.  Its  discovery  lias  given  rise  to  a 
huge  number  of  products  in  industries  front 
pharmaceuticals  to  cosmetics  M tic h  ol  l he i r 
work  ,i  thousand  ye;u  s  agi  ■  I  ad  pt  .n  Ural 
applied! urn  and  with  their  o  search  new  items 
lou Id  be  ma nu la lUi red.  like  ink,  lacquers, 
solders,  cements  and  imitation  pearls.  As  well 
as  individual  products,  intfm  tries  began  to 
flourish  then  as  well. 

Among  tile  ki  y  experiments  that  marked  the 
iiegnmiug  >\ synthrfk  ihenijstry  were  those 
of  when  he  described  how  to  obtain 

mercuric  chloride  as  corrosive  sublimate 


in  On  Alums  and  Salts.  T  his,  coupled  with 
the  discovery  of chlnrk te  oJ  mercury,  today 
used  m  peak  id  inspired  the  discovery  of 
ot  her  .syuihetic  sul  stances.  The  discovery  of 
corrosive  sublimate,  and  the  fact  that  it  was 
capable  of  f  Id  or  mating  other  materials,  began 
the  li  dim  rilling  of humeral  acids.  Corrosive 
sublimate  today  has  import  am  applications  in 
medicines  as  an  astringent,  stimulant,  caustic 
and  antiseptic. 

In  the  field  of  industrial  chemistry  and  heavy 
chemicals,  one  of  the  gi  Latest  advances 
of  medieval  times  was  the  isolation  and 
manufacture  of  alum  from  aluminous1  rocks, 
through  artificial  weathering  of  a  I  unite.  Alum 
was  used  in  papermaking,  paint  production 
and  the  production  of  sulphuric  acid.  It  was 
Jabir  who  discov  ered  acids  like  sulphuric 
and  hydrochloric.  The  Muslims  were  also 
crystallizing  'ammonia  alum1  or  ammonium 
aluminium  sulphate. 

To  read  mute  about  these  individual  chemists 
men  turned  here  go  to  the  .School  chapter  and 
the  section  on  li  hemistry! 
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Textile  Industry 


Textiles  drove  much  or  Tin 
an  exceptionally  important  part 
textile  manufacture  and  trade  at 
of  llie  working  population  busy. 

By  the  mid  9'"  century  the  textile  fabric  of 
Muslim  Spain  had  earned  an  internal  ioual 
reputation,  and  even  three  centuries  later 
Spanish  silks  with  golden  borders  and 
ornamentation  were  used  at  the  marriage  of 
Queen  Beatrix  of  Portugal 

The  Spanish  Muslims  had  as  much  delicacy 
and  craftsmanship  in  then  work  as  the 
famous  Chinese  artisans.  In  Cordoba  alone, 
there  were  three  thousand  weavers  making 
carpets,  cushions,  silk  curtains,  shawls,  divans 
and  'Cordovan'  leather  for  the  cordwai  tiers5 
( cordoba nes)  of  Europe,  all  of  which  found 


m  tore,  v  a  l  trade,  a  n  d  th  e  y  we  re 
:>t  the  economy.  Its  estimated  that 
this  time  would  have  kept  the  majority 

eager  buyers  everywhere  They  were  also 
producing  superb  woollen  stuils,  especially 
rugs  and  tapestries,  made  in  Chinchelia  and 
Cuenca.  L  lie  were  used  as  prayer  mats  as 
well  as  table  and  Hoot  decorations  in  their 
beautiful  houses. 

hi  al-Andatus,  the  production  ol  Eastern  style 
cloth  was  concentrated  in  the  towns  of  Malaga 
and  Almeria,  and  because  they  were  ports  they 
were  also  the  first  to  receive  the  new  styles  and 
techniques-  From  Muslim  Spain  ihe  textile 
industry  spread  widely  up  into  Europe 
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fl-jc:  Kj'bab  in  Mtvrj,  Sli  llJ  i  A  r  j ::  i  a, 
Luviri'd  I>)  I  he  A  r.ORl.  fid  :Ev 
l'.'/l  ■  imicJ  with  gulden  calligraphy. 
Ihjh  bi  (I  ie  place  timsudv  which 
Mus,li  ms  jFI  iA'l'F  I  lie  wtifid  luce 
w\  ,cri  tl  x  y  du  fiieir  live  daily 
prayers.  the  Un'bjh  is  x  flutr-walledi 
menu  normally  avvercd  bylhc 
Abrt'ri.  '[lie  enlr.'.lice  l«  the  rinmi  is 
shown  cm  ibe  lets.  I  he  KzTImIi  was 
OT l I n .«,J I v  built  by  Abraham  fphuh) 
■mil  JsuWfl  f|sbuti)  on  tile  location 
believed  to  be  the  lust  ever  place  o! 
wiifsliip  Lil  history  by  Adam  (pbuft). 
Helix  c  Mohammad  (pbuhb  Arabs 
Lisr-d  rt  to  house  (heir  statue  gods, 
hut  these  Wete  destroyed  h}  the 
advent  ol  IsJani  and  imw  there  is 
r  milling  inside.  It  is  cleansed  every 
year  by  the  king  ,itid  his  jiuests 
and  nobody  rhc  h  allowed  iftsick. 

"I he  lantern  on  tin;  leli  beiuses  a 
hwilpr  ml  heheirJ  Uj  lie  thai  \ ft 
Ahrahxiu  Iphtih).  As  pai  I  ot  the 
rituals.  Muslim*  circle  the  Ka'bah 
.seven  [imes  hitting  l  Kid's  Oneness. 


I  urthet  cast  anti  a  Ion  lithe  Mediterranean 
shore  .,  textiles  were  made  inlo  clothing  and 
(he  bulk  of  household  furnishings.  Nomad 
women  wove  It' tit  bauds.  saddlebags.  cradles, 
and  other  trappings  for  their  mobile  lives. 

Fay ti  in  l fio  urban  centres  and  palates, 
furnishings  were  mainly  of  car  pels,  covers. 
llli  tains,  and  hangings  ol  various  kinds. 

I  m  load  of  chairs,  people  sal  on  cushions  and 
leaned  against  holsters,  all  vmered  with  cloth 
whose  quality  and  j  it  I  mess  reHec  led  their 
owners'  financial  slams. 

[  l  \  t  i  It's  were  i  j  i  kp-  J  r;  .n  \  '■  pul  i  I  it  a  1  tt  h  >ls  u  s  w  el  I 
They  made  lavish  diplomatic  gifts,  and  it  was 
ntsloinary  10  reward  high  oElkials  and  olliei 
favourites,  at  regnl.u  intervals  and  cm  special 
oCeasions.  ts  ii robes  ol  honour,  lurbanx, 
and  other  garments  woven  in  the  rulers’  uwn 
houses,  ft  was  also  the  caliphs'  prerogative, 
and  after  1  7-Sfnhai  of  the  Mamluk  sultans,  to 
provide  ecu  h  year  the  new  ki<HV>  the  richly 
ornamented  garment  that  veiled  the  Ka'bah  at 
Mecca. 


lire  full  an  ay  i  if  textiles  were  available  in 
the  Islam  k  world.  Wool  and  I  men  were 
produced  in  quantity  from  Iran  Lo  Spain,  and 
additional  supplies  ol  liurn  were  imported,  it 
was  so  popular.  Cotton,  native  to  India,  was 
probably  fusl  produced  on  a  large  scale  in 
the  Mediterranean  after  the  Muslim  advance. 

It  grew  in  Syria  and  Palestine  as  well,  and 
from  souther ei  Spain  it  slipped  inm  Furope. 
Leather  was  also  ail  important  industry  and 
in  (he  reign  ol  al  Mansur  in  the  12s'  century 
A I  mo  had  dynasty  in  Fez,  there  were  8t> 
tanneries  and  116  dye  works. 

Some  towns  and  cities  were  internationally 
recognized  lor  their  products,  Shiraz,  was 
famous  for  its  woollen  dolhs;  Baghdad  for  its 
baldachin  hangings  and  tabby  silks;  khu/islan 
for  fabrics  of  camel’s  or  goal's  hair;  Khurasan 
lor  iis  sofa  covers:  Tyre  Eos'  its  carpets; 
fSukhara  for  its  prayer  rugs,  and  Herat  for  its 
gold  brocades,  Xo  samples  id  t  hese  pi  od nets 
from  this  period  have  survived  the  wear  and 
tear  of  time  though,  although  textile  pieces 
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I.  II  k>  rrt;l)l:  Uriij^HUdl  or 
,  Ijv  -.  fFjAj'n:.'.  or  ii|- 1  lanri, 

>ii  i  <vra  i  j.  LprS  UNiiking  .it 
either  u  >|iinninp  ^1)^1  itr 
a  spool  indhiu  machine. 
tkiJiUdti,  JrdL|; .(  stlkwoim 
oti  .t  mulberry  hraiti.it  in  a 
liir'ki’-li  carpel  tWclory  Utility. 
U.ivk  m  ikL  Hitflk.  kin  r 
f  I  ■  ■  '■  I  ol  h  ■  \  ..t  o 

l.wcirkito.l  with  silk 

that  he  Iricd  Co  iLiLLhiis|i  Ins 
oV.  it  --ilk  i  iithi r s1,  lioui’.Ut 
S,jJkviUl  HlS  JJU.1  tiuployriJ 
ll  ntJEaJttur  ell  Llac  myqj  silk 
works. 


from  o L+i v r  pci  iods  r  an  he  found  in  WeMei  n 
museums  and  collections  of  1  astern  art.  Out: 
q[  the  most  precious  fra  "merits  >s  hie  silk  cape 
nfam  Egyptian  Manlu  :  Sultan,  on  which  was 
iCiSOlbed:  "the  lehai  ned  Sultan'  dating  from 
the  I  t  century.  This  was  found  in  St  Mary's 
L.  i  lurch,  Danzig. 

J-.nrt.ip,  s  fast i nation  with  Muslim  text i ] es  goes 
back  to  the  Middle  Ages,  when  they  were 
i  m ported  by  crusaders  and  traders.  They  were 
so  valued  that  Pope  Sylvester  II  was  buried  in 
luxurious  Perse  an  silk  doth.  Queen  Flea  nor, 
Lite  Castilian  Bride  of  King  Edward  1,  brought 
to  5"  i iglanil  Andalusian  carpets  as  precious 
items  of  tier  dowry  lei  1255. 

by  die  !  century,  trade  relations  with  Eng¬ 
land  were  booming,  which  coincided  with  the 
peak  l>I  Persian  textiles.  In  1016,  the  Persian 
Shah  credited  England  with  three  thousand 
bides  to  encourage  trade,  and  aftei  ihis  Persian 
st  Ik  was  at  the  top  of  the  list  of  imports.  Three 
years  after  this,  the  ship  Roy  ml  A  fine  brought 
m  eleven  bales  of  Persian  silk,  which  came  via 
Surat  to  England-  ilie  kmgai  the  time,  James 


h  was  so  fake  ilia  ted  with  Plisi.im  silk  that  he 
considered  establishing  a  silk  industn  in  Eng 
land,  lie  acquired  silkworms  and  made  special 
arrangements  tor  their  misery  at  his  count!  y 
estates  and  W  hitehall  gardens.  I  le  also  ordered 
Frenchman  John  Gonoeil,  the  manager  of  the 
royal  silk  works,  to  compile  ft  treatise  dealing 
with  techniques  ol  silk  production,  which  was 
published  in  1622, 

Around  the  same  time,  trade  with  India  was 
prolific,  thanks  to  the  active  role  of  the-  Last 
India  Company  in  introducing  Indian  chintz 
to  England  This  fabric  was  cotton  painted 
with  Muslim  dements,  which  provided 
a  model  for  European  cotton  as  v  eil  as 
wallpaper  production 

By  t he  17'  century,  imported  Muslim  Lex t i I e ■- 
were  ail  the  rage  with  the  new  bourgeois 
European  society,  and  local  industry  was 
threatened.  Local  silk  weavers  complained 
in  Itfi.L  while  French  and  British  silk  and 
wool  merchants  sought  bans  on  the  Last 
I nd is  Company,  unwilling  to  put  up  with  the 
competition  from  the  foreign  textiles. 


Hie  British  government  reacted  in  1700  by 
introducing  a.  mandatory  act  restricting  the 
import,  ol  Muslim  sitkj  which  also  prohibited 
the  importation  Indian  chintz  Persian 
and  Chinese  (jbrics.  The  merchants  won 
restrictions  on  the  purchase  of  these  items  in 
their  respective  nations. 

I  sne  silk  didn't  only  tonic  from  Persia,  as  the 
Turkish  textile  industry  produced  it  as  well 
tt  was  found  in  outstanding  quality  in  Bursa, 
where  silk  weavers  produced  stunning  pieces 
decorated  with  !/nik  11  oral  motifs,  and  you  can 
read  more  about  these  in  the  Tottery'  section. 
From  here  silk  and  velvet  readied  the  sultans’ 
households,  and  were  used  in  the  Ottoman 
household  on  sofas,  divans  and  curtains, 
becoming  essential  lor  the  interior  decor.  Lady 
Montagu,  about  whom  you  can  read  in  the 
"  Vaccination1  set  I  ion  of  the  Hospital  chapter, 
mentions  the  i .line  of  Turkish  textiles  and 
ad  mi  L.d  'J  urkish  dress  sense  by  wearing  it 
hersel  f. 

A  nother  1 M  cert  tu  ry  fa  n  of  Tu  rk  i  s  h  fa  br  ie 
and  dress  was  the  influential  Swiss  artist,  Jcan- 


ktienne  L.iotard,  who  lived  in  Istanbul  for 
five  years  and  dressed  like  a  native  Turk.  \  [is 
female  portraits  of ‘sitters  cn  sultane’  greatly 
helped  to  spread  the  fashion  of  Turkish  dress 
throughout  Lurope, 

We  have  products  today  that  still  bear  their 
Muslim  names,  like  muslin  from  the  city 
t>f  Mosul,  where  it  was  originally  made; 
damask  from  Damascus;  baldachin  (‘made  in 
Baghdad');  gauze  from  Gaza,  a  seaport  on  the 
south  Palestinian  coast;  cotton  from  Arabic 
'truin'  meaning  raw  cotton;  and  satin  hum 
2a yt uni,  where  Muslim  traders  imported  ricli 
fabric  from  the  Chinese  port  of  Tseu rung. 

Tb  read  more  about  the  impact  of  the  textile 
industry  see  the  section  on  ‘Carpets'  in  the 
Horne  chapter. 


. :  i!  I •: :  • : j- ! - !  •  iV.u>|  m  h  sifck 
w  j  :■  so  p  upu  I  a  r  wil  h  E  h  t: 
neV  bou  rgftij’H  EuiKlpiXl  n 
society  iluil  local  indu  -.tr) 
was  threatened,  so  in  l  "00 
the  lirilisJi  ^rvenimenl 
i nt induced  a  mandatory 
-k  L  ifMoctiny  its  on  pure  a 
li-pLirttLiit  done  in  paslds 
bv  Jra  n  f7?  ion  n c  L  icl  <i  rd.  si  n 
m  liven  in  I  Swi»  artist  who 

loved  i  UL'J;.Lsb  L.lLh  iC  and 
dieSh. 


Vaccination 


Vaccination  today  is  a  controversial  ISSUE,  and  it  was  first 
rejected  when  it  was  first  brought  to  England  from  the  Turks  nearly 
three  hundred  years  ago.  The  Anatolian  Ottoman  " lurks  knew  about 
methods  of  vaccination.  They  called  vaccination  Ashi,  or  engrafting,  and  they 
had  inherited  it  from  older  Turkic  tribes. 


Vaccination  is  a  process  where  a  person  is 
given  a  weakened  or  inactive  dose  of  a  disease 
c i lu sing  (if  ga 1 1  isrr l ,  Tins  stnriul a  tes  the  E rn rt  l  Line 
system  to  produce  antibodies  to  tins  specific 
disease,  today,  the  development  of  new 
vaccines  takes  eight  to  twelve  years,  and  any 
new  vaccine  has  to  be  rigorously  tested  be  to  it 
it  can  be  accepted  as  safe. 

The  Turks  had  discovered  that  if  the)' 
inoculated  their  children  with  cowpox  taken 
from  the  breasts  of  cattle,  they  would  not 
develop  smallpox.  This  kind  of  vaccination 
and  other  forms  of  variolation  were 
introduced  into  England  by  Lady  Montagu, 
a  famous  English  letter- writer  and  wife  of 
the  English  ambassador  at  Istanbul  between 
1716  and  1718-  She  came  across  the  Turkish 
methods  of  vac  cl  nation  and  became  greatly 
interested  in  smallpox  inoculation  after 
con  sen  i  ing  to  have  her  son  inoculated  by  the 
Embassy  surgeon,  Charles  Maitland. 

Whilst  in  Istanbul,  l  ady  Montagu  scuta  series 
of  letters  to  England  in  which  she  described 
the  process  in  detail.  On  her  return  to  England 
she  continued  to  spread  the  1  urkish  tradition 
of  vaccination  and  hi\d  many  of  her  relatives 
inoculated.  She  encountered  fierce  opposition 
to  the  introduction  of  inoculation,  not  only 
from  the  Church  authorities  who  used  to 
oppose  any  intervention,  but  also  from  many 
physicians  Through  her  tenacity  though, 
inoculation  became  increasingly  widespread 
aod  achieved  great  success. 


Lady  MLiiy  Worthy  Montagu.  IfcHi- 176-2,  who  iniro- 
duend  ’.iliallpQ't  vaccination  Horn  luj'kcy  itUO  i  Inland 


The  breakthrough  canie  when  u  sc  ientihe  tie— 
seription  of  the  vaccination  process  was  sub 
m  it  ted  lo  J  lie  Royal  Society  in  I  I  by  Dr  Em- 
manual  Timoni,  who  had  been  the  Montagu's 
family  p hy si l : i a n  rn  Istanbul.  Inoculation  was 
then  adopted  both  m  England  and  in  France, 
nearly  hall'a  century  before  Edward  Jenner,  to 
whom  the  discovery  is  attributed. 

It  is  cm  lentiy  believed,  that  in  1796  Edward 
Jen ner  heard'  that  cowpav  provided  immunity 
to  smallpox  when  he  saw  Lhe  ease  of  James 
Phipps,  an  eight- year-old  boy,  who  was 
inlected  with  cowpox  hom  a  cut  on  the  hand 
of  a  milkmaid.  Sarah  Kdmes. 

In  1967  Turkey  commemorated  the  250"' 
aruitversLii  y  oh  I  he  first  .smallpox  vaccination. 
The  stamp  shows  a  child  being  inoculated.  In 
the  background  is  an  Islamic  dome  and  in  the 
foreground  a  surgeons  scalpel, 


Kl.uiip  issued  by  the  Jurkisb  PosLs]  Authority  in  J9f0 
lii-pifl  i  njj  lh(  1  4J  mnivcrscir)  ul  ltlL-  Itrsl  SiwdlpoX 
vaccinal  ion 


KURUS 


Jbc  C aw-l\>ck  by  JaiitcS  ( dllr.iy.  An  I $92 caricature  of  vaccination  at  the  St  Pancias, 
Smallpox  and  bun  illation  i.liwpaal  showing  Dr  Jenner  vac u oaring  patient 


'For  more  than 
two  hundred 
years,  vaccines 
have  made  an 
unparalleled 
contribution  to 
public  health.... 
Considering  the 
list  of  killer  dis¬ 
eases  that  once 
held  terror  and 
are  now  under 
control,  includ¬ 
ing  polio,  mea¬ 
sles,  diphtheria, 
pertussis,  rubel¬ 
la,  mumps,  teta¬ 
nus,  and  Haemo¬ 
philus  influenzae 
type  b  (Hib),  one 
might  expect 
vaccination  to 
have  achieved 
miracle  status.../ 

Richard  Gallagher,  edi¬ 
tor  of  the  international 
magazine  and  website 
ihc  Scientist 


4 


‘And  in  it,  their 
drink  is  mixed 
with  ginger.' 

tjurjn  men¬ 

tions  ginger  i.u  one  ut 
the  drinks  of  Para 
disc.  Today  ginger  is 
used  to  relieve  nausea 
and  vomiting. 


Herbal  Medicine 


A  7  h  oils  A  ND  y  Ba  US  a<*0  GARDENS  were  also  scieritifi  c  1  field1 

laboratories,  looked  after  by  eminent  scientists  who  wrote  manuals  on 
the  medical  properties  of  plants.  Herbal  medicine  wasi  'i  set  n  as  an 
alternative  medicine  but  was  very  much  part  of  medical  practice,  with  many 
hospitals  keeping  gardens  full  of  herbs,  for  use  in  medicines,  and  new  drugs 
were  discovered  and  administered. 


Tins  kind  of  herbal  discovery  has  been  nude 
since  the  dawn  of  civilization.  There  are  records 
I njm  Fgypl,  Mesopotamia,  China  and  India 
that  reflect  a  tradition  that  existed  before 
we  discovered  writing.  In  the  West,  the  first 
‘herbal*  (a  book  listing  and  explaining  the 
properties  of  herbs)  was  Greek  and  written  in 
the  3rJ  century  BCK  by  Diodes  of  Cary  slug, 
followed  by  C  catenas  in  the  1  1  century  OF.. 

Tire  only  work  that  has  survived,  De  Materia 
M ed ica ,  wa  s  done  inn  3  t .  1  by  Dioscondes  He 
j  cl  na  ins  t  he  only  k  n  own  author  ity  a  mo  ngst  t  he 
tin.  uk  and  Homan  herbalists. 


With  this  vast  amount  of  data  and  material, 
coupled  wiih  their  scientific  medical 
know  ledge,  many  new  it  ad  it  tonal  and 
herbal  medicines  became  available.  All  these 
discoveries  meant  that  a  huge  amount  of 
information  was  hoik  up  and  spilled  out  ot 
colossal  encyclopaedic  works. 

T’oliih  bom  a  J5"'  uunlury  Arabtc  bolaniml  ironic 


As  the  Muslim  lands  grew,  merchants  and  inn. 
idlers  came  across  exotic  plants,  trees,  seeds  and 
spices  previously  unknown  to  them,  'they  col¬ 
let  l  d  ai  d  brought  back  a  huge  number  of  sam¬ 
ples  of  raw  ingredients,  along  with  knowledge, 
and  information  about  their  use,  combing  the 
world  and  its  harshest  of  environments,  going 
as  lar  afield  as  the  Steppes  of  Asia  and  the 
Pyrenees.  The  discovery  and  wide  use  of 
paper  also  meant  that  on- the  spot  de¬ 
tailed  recording  of  their 
journeys  and  observa 

Lions  could  he 


made. 


Paper 


PA  V  £  R  SI'  L:  M  S  SUt:  H  a  N  u  K  L>  r  N  a  R  Y  V  ROD  LOT  TODAY,  l>L  It  11  \ 

fund  amen  l  al  to  modem  civilization.  Think  o!  all  the  pieces  of  papet  you 
use  every  day,  Iron i  magazines,  TV  guides  and  newspapers  to  kitchen 
roll  and  greetings  cards. 


k  I  even  hundred  vears  ago  Muslims  were 
manufacturing  paper  in  Baghdad  alter  the 
capture  of  rhtnese  prisoners  an  the  battle  of 
Tallas  in  7SHlF,r  'I  he  secrets  of  the  trade  were 


As  well  as  using  hemp,  the  Muslims  also 
introduced  linen  o  ,j  substitute  to  the  bark 
of  the  mulberry,  a  raw  materia]  used  by  I  he 
( "htj rest,  i  if  linen  rags  we  re  b n >k et  1  u p. 


UTl  (o  right:  Ancient  imifa 

uj*  kit  infilling  p^fiLi 

v  .LSI  tie  seen  here,  .u-;  a  vjI  ni.in 
furilh  J  sliL'ct  ol  jiLif'er  in 

K  Lshmir,  [riiEjiL,  I  M3  7;  J , 

icnUii}  iViaIEilisl  r Ipl  showing 
Stic  pupt'mEaktng  |>rin.f>s 


passes!  to  their  captors  and  the  Baghdad  paper 
mills  quickly  caught  on.  with  maun  fact  uring 
spreading  west  to  Damascus,  Tiberias,  and 
Syrian  Tripoli.  As  production  increased,  paper 
became  cheaper  and  of  better  quality  and  it 
was  these  mills  in  Damascus  that  were  the 
major  sources  supplying  Europe. 

I  he  Syrian  lac  lories  benefited  pica  Lb  from 
being  able  to  grow  hemp,  a  raw  material  whose 
fibre  length  and  strength  meant  it  produced 
high  quality  paper,  today,  hemp  paper  is 
considered  renewable  and  em  iron  men  tally 
friendly,  it  ako  costs  less  than  half  as  much  to 
process  as  wood -based  paper. 


soaked  with  water  and  fermented.  I  hey  were 
then  boiled  and  cleared  ol  alkaline  residue  and 
diit.  these  cleaner  rays  were  then  beaten  to  a 
pulp  by  a  trip  hammer,  a  method  pioneered  by 
the  Muslims. 

They  also  experimented  with  raw  nniteriak, 
making  cotton  paper,  A  Muslim  manuscript 
on  this  tinting  Irons  tile  1 1  century  was 
discovered  in  the  library  of  the  !■  scoria!  in 
Madrid, 


By  POO,  paper  production  had  reached  Egypt,  and 
possibly  the  earliest  copy  of  the  Quran  on  paper  was 
recorded  here  in  the  1U  century.  From  Egypt,  it 
travelled  further  west,  into  North  Africa  and  Morocco. 

I  ike  much  else,  from  there  it  crossed  the  straits  into 
Muslim  Spain  around  950,  where  the  Andalusians 
soon  took  it  up,  and  the  town  of  Jativa,  near  Valencia, 
became  tamed  for  its  manufacture  of  thick,  glossy 
paper,  called  Shntibi.  Within  two  hundred  years  of 
it  being  produced  in  Baghdad's  mills,  paper  was  in 
general  use  throughout  the  Islamic  world. 

This  meant  that  producing  books  beeline  easier 
and  more  cost  effect ive  because  paper  replaced 
tire  expensive  and  care  mater  nils  of  papyrus  and 
parchment,  so  mass  book  production  was  triggered 
Before  tins,  production  had  been  complex  and  highly 
sophisticated:  complex  in  that  it  was  done  through 
the  labour  of  copyists,  and  sophisticated  because  of 
thtz  skilled  hands  involved.  The  amount  of  labour  in 
production  decreased  but  the  sophistication  of  the 
craftsmanship  remained,  so  in  the  Muslim  world 
hundreds,  even  thousands  of  copies  of  reference 
materials  were  made  available,  stimulating  a 
ft  on  c  ishing  book  trade  and  learning. 

Tile  expansion  ot  paper  manufacturing  kick -started 
other  professions,  tike  those  of  dyers,  ink  makers, 
manuscript  craftsmen  and  calligraphisls;  the  sciences 
also  benefited.  The  pioneering  Tunisian,  Ibn  Bad  is 
from  the  1  ]  century,  described  ibis  in  his  Stajj  of  the 
Scribes,  writing  about  the  excellence  of  the  pen,  the 
preparation  ol  types  of  colouied  inks,  colouring  of  dyes 
and  mixtures,  secret  writing  and  the  making  of  paper. 

The  first  paper  mill  in  (Christian  Europe  was 
established  in  Bologna  in  1293  t  L,  and  by  1 309  the 
first  use  of  paper  in  England  was  recorded.  With  alt 
this  paper  and  more  cheaply  produced  books,  the 
diffusion  1 1  knowledge  into  Europe  speeded  up. 

Danish  historian  Johannes  Pedersen  said  that  by 
manufacturing  paper  on  a  large  scale,  the  Muslims 
accomplished  a  teat  oE  c  rucial  significance  not  only  to 
the  history  of  the  Islamic  books  but  also  to  the  whole 
world  of  books', 


Muslims  developed  h  chniques  for  det  orating  paper 
that  are  still  used  fan goinl  writing  paper  and  in  bonk* 
today :  One  %i*us  ttnirnliiig,  whn  figure  tin  paper  a 
vented  fabric  look*  aitd  uu  >  ustd  hoik  then  to  unit 
stupor  hint  manuscripts. 

the  won!  for  mat  tiling  in  Pinkish  i*  ebru  whkh  weans 
elytiU  ‘  llouth  or  ahru .  whhfi  means  water  ft  we.  fine 
etmics  from  out  of  the  older  (  ent nil  Asia  languages 
nehieh  nanus  veined  fabrtt  or  paper'.  Its  origin  might 
ultimately  go  hoik  to  (  hunt  and  it  nrif>  through  tin  Silk 
Haute  that  marbling  tame  fust  to  Iran  and  then  moved 
towards  Anatolia,  picking  up  the  ebru  ntime. 

If  the  cad  td  lb  cenlurw  tradesmen ,  diplomats  and 
travellers  earning  from  \iintoha  brought  the  marbling 
art  fit  I  at  ope  and  after  the  it  tens  prized  by 

t  ttrofh'an  booklovers  beeotninv  known  as  Pinkish 
Taper  cir  Pnrkish  marbled  papermaking  \fter,  tt  was 
widely  usi'ti  in  Italy,  ( h-nuttne  Pranee  and  I  n gland. 


Texts  about  t brn,  like  Discourve  un  deuiralmg 
paper  in  the  Turkish  mantlet  ,  published  in  tbb-t  In 
\thanasius  kirchet.  a  l~,%  eeritun  iarnum  scholar 
Home  also  spread  the  hum  ledge  of  marbling  art 


Pottery 


Fo  r  o  v  e  r  a  thousand  y  e  a  r  s f  Mu  slim  km  d  s  pro  d  u  ced  son  te  1 1  f 
the  worlds  finest  ceramics  and  pottery.  They  were  traded,  bought  as 
ornaments  and  used  domestically  in  cooking,  lighting  and  washing.  A 
millennium  later,  these  pots  have  been  turning  up  in  European  archaeological 


digs. 

Pot- rm  king  was  a  sec  in  us  business  and  trade. 
7  be  late  14'lj-cen£ury  historian  a  I  Ma-qri^.i 
said  in  Cairo:  "Daily  there  is  thrown  on  to  the 
refuse  heaps  to  a  value  of  some  thousand 
dinars  -  the  discarded  remains  of  the  red- 
baked  clay  m  which  milk-sellers  pur  their 
milk,  cheese  sellers  Lheii  cheese,  and  the  pooi 
the  rations  they  eat  on  the  spot  in  the  cook 
shops.' 

In  the  East,  pottery  centres  developed  at 
Baghdad  and  kunarra,  Iraq.  1  xcavations  at 
Samarra,  the  residence  of  1  be  caliphs  from 
838-863  CF,  show  ns  they  had  glazed  and 
ung  lazed  pots,  incised  and  stamped,  and  that 
there  were  three  main  types.  One  was  white. 


decorated  with  spots  or  pseudo-calligraphic 
motifs  in  cobalt  bine,  I  he  second  was 
decorated  in  polychrome,  two- tone  stupes, 
inspired  by  Chinese  stonewares  of  the  Tang 
period  in  the  7"'  and  f! 1)1  centuries.  7 he  third 
pot  type  had  a  special  lustre,  a  decoration  that 
looked  metallic. 

"J  hose  pots  were  skilfully  made,  in  a  similar 
way  to  the  modern  potter's  wheel  today, 
then  dried  and  fired  in  kilns-.  1  hey  became 
collectors1  items  and  icons  of  beaut)  and  art, 
because  what  the  Muslims  did  better  than 
the  Romans  before  them  was  Lu  improve  and 
introduce  new  ways  of  glazing,  colouring  and 
decorating  their  pottery 


\  i  century  earthenware  j,tr 
l  Hi?,  vl.unluk  ! li rv  frith .trv 
v.  >  I  on 5 ul  ;U  1  r,i|Vmi  tn  Sicijy. 


They  first  improved 
lead  glazes  with 
relief  designs. 
The  Romans 
had  spread 
mostly  red 
earthenware 
with  shiny 
green  or 
yellowish 
brown  glazes  to 
Mediterranean 
countries 
nd tiding  Egypt. 

By  adding  more  lead, 
the  early  Muslims 
produced  a  smoother 
more  brilliant  finish 
to  the  pot  and  made  it 
impermeable  so  tt  could 
hold  liquids. 


The  Abbas  id  potlei  s  then  took  the  lead  glaze 
and  added  tin  oxide  to  it,  because  they  were 
trying  to  find  a  u  ij  of  making  pure  white 
porcvlj in,] ike  t  he  e x pe nsi  ve  (  Inn esc  v'a r  iet y 
The  raw  materials  of  Iraq  and  Ch  ina  were 
totally  different,  so  E 1  lc  resourceful  Mus J ] n  i 
potters  introduced  a  dash  of  tin  oxide  Instead 
fhis  caused  greater  opacity  and  the  v\at  i 
white  finish  they  wore  looking  for. 


Not  satisfied,  the  potters  then  made  innova¬ 
tions  in  the  design,  producing  the  'blue ■on- 
white'  decoration,  which  was  Eater  re-exported 
to  China*  where  it  bee  a  me  hugely  popular  and 
spread  onto  then  porcelain  too.  The  blue-on- 
white'  ceramics  were  a  source  of  pride  for  the 
Ah  has  id  potter  ,  who  added  their  signature  to 
much  of  i  heir  work  In  one  of  these  signatures 
a  potter,  named  Aba  way  h,  referred  to  himself 
eis  N i mi'  Hunt'  ul  tmuriirtin\  telling  uS  that  he 
was  the  craftsman  of  the  caliph,  a  reference  to 
the  calipha!  promotion  and  patronage  of  crafts 
and  pottery  in  particular. 


One  of  the  most  imp  revive  decurations  that 
appeared  later  was  the:  lustre  glaze  Muslims 
were  eager  to  develop  this  in  an  attempt  to 
produce  a  close  version  of  the  golden  and 
silver  vessels  of  Paradise  described  in  the 
Quran. 

In  the  8th  century,  potters  working  in  Iraq 
developed  a  mysterious  process  called  lustre. 
This  was  described  as  an  extraordinary 
metal  lie  sheen,  which  rivals  even  precious 
metals  in  its  effects,  all  but  turning  objects  of 
clay  to  gold"  explains ‘I  V  Presenter  Amani 
Zain  in  the  BBt  .'s  What  the  Islamic  World  Did 
jar  Us. 

I  ustre  provided  the  right  ingredients  Usr 
producing  these  in  a  cheap  and  acceptable  way, 
as  Islam  prohibits  the  use  of  gold  and  silver 
vessels. 

The  technique  involved  mixing  silver  or  copper 
oxides  with  an  earthy  vehicle,  such  as  ochre, 
and  then  vinegar  or  grape  juice  were  added  as 
a  medium-  Theft  ’  century  Iraqi  potters  d is 
covered  that  if  they  painted  patterns  with  this 
mixture  or  the  glazed  coating  of  the  clay,  then 
put  the  wet  pot  into  a  kiln  for  a  smoky  and 
subdued  set  nr.d  firing,  ;=  thin  byt  r  ui  metal 
was  left.  After  wiping  off  the  ash  and  dust,  an 
amazing  iridescent  glow  came  through. 

What  was  happening  was  that  the  copper  and 
silver  oxides  separated  out  in  the  firing,  leaving 
metal  as  a  thin  film  on  the  surface  of  the  tin 
glaze.  Silver  left  a  paler  yellow  or  golden  and 
silvery  effect,  and  copper  produced  a  darker, 
redder,  ruby  colour.  The  iridescence  of  these 
tones  varied  according  to  the  tall  of  light. 

E xqu Esi ie  m oi  1  o ch r o m es  s n d  po I yc  h r on  1 1: s r 
in  gold,  green,  brown,  yellow,  and  red,  in  a 
hundred  almost  fluid  tints,  were  possible. 

Decorated  tiles  were  also  made  in  this  way, 

Tire  rich  colours  of  these  squares,  and  their 
harmonious  combinations,  gave  the  mosques 
and  palaces  a  regal  splendour. 


‘We  are  all 
drawn  to 
beauty  and 
the  Islamic 
empire  was 
no  exception. 
That's  why  the 
Arabs  invented 
the  technique 
that  makes 
these  clay  pots 
into  art.’ 

HlK  presenter 
Amani  /ain  bilking 
about  lustre  glaze 
on  \\  hut  tht  isliiinic 
\\ ni  fti  Did  for  I  s 


with  the  (  (ton  i .  ihi  potter s>  0/ 
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miking  uihmf  tit*'  Islunrit.  pottery  found 
lit  the  t  ongnuirket  t  vafiiJ/Aur  in 
i  tintcrbury*  L  h 


Hi  is  lustre  technique  from  Baghdad  passed  through  the  Ml:  si  cm  world, 
and  9" '-century  Qayrawan  in  Tunis  hi  starting  producing  lustre  tiles  as 
well.  A  noil  set  century  later  it  reached  Spam.  Archaeological  finds  at 
Madina t  at-Zahra',  the  caliphates  city  near  Cordoba,  uncovered  a  huge 
amount  of  pottery  with  patterns  that  have  been  made  with  manganese 
brown  for  the  painted  lines  and  copper  green  for  the  coloured  surfaces 
A  few  centuries  later,  a  1  A  tidal  lls  had  its  own  centres  of  production  like 
Malaga,  producing  gold  lustre  dishes  and  large  jars  like  she  Alhambra 
jar’ 


BBC  presenter  A  mam  Zainh  On  What,  tkt  Islamic  Wvrld  Did  Jor  i  said 
that  'These  amazing  vases  f the  Alhambra  far]  were  originally  used  for 
storing  oil  and  grains.  Hut  in  the  palaces  ot  the  Caliphs  their  designs 
took  on  an  extraordinary  beauty.  And  for  those  who  saw  them,  they 
must  have  thought  t  key'd  been  made  from  precious  in  eta  is.  ...' 

Ordinary  people  needed  practical  pots,  and  in  Spain  the  most  popular 
pot  was  a  qadiis,  which  carried  water  on  the  r\orn t,  a  walei  wheel,  which 
you  can  read  about  in  the  Raising  Water’ section  of  this  chapter.  It 
became  the  universal  on  glazed  pot.  and  must  have  been  the  mainstay  of 
the  rural  potter }  industry  until  :t  was  repliu  i  d  by  tin  fairly  ret  i  utly. 

As  well  as  producing  the  necessary  water  carrying  pots,  Spanish 
Muslims  at  the  beginning  of  the  1 2'  century  were  replacing  Byzantine 
mosaics  with  tiles  and  azulejos.  These  were  beautiful  tiles  in  blue  and 
white,  covered  with  geometric*  floral  and  cal  [[graphic  patterns  These 
glazed  faience  tiles  of  Malaga  ate  still  famous.  Wc  know  that  the  blue 
glaze  of  cobalt  oxide,  which  the  (tzuhjos  arc  decorated  with,  came  from 
the  East  to  Malaga,  from  where  it  spread  to  Murcia,  then  to  C  hristian 
Spain,  and  Valencia  at  beginning  of  the  14'  century,  and  t lienee  to 
Barcelona  by  its  end. 

Present-day  Turkey  was  also  a  thriving  pottery  centre  because 
craftsmen  crowded  here,  to  the  city  of  Konya,  as  they  fled  from  the 
invading  Mongols.  The  collapse  of  the  sultanate  of  Konya  at  the 
beginning  of  the  .1 4|N  century  brought  the  ceramic;  production  of 
Anatolia  to  a  standstill,  but  it  was  to  have  a  brilliant  revival  when  the 
Ottoman  Turks  made  Bursa  their  capital  in  1326.  The  city  rose  again, 
with  fine  buildings  covered  in  ceramic  tiles. 

Even  busier  in  production  than  Bursts  was  l/nik,  which  was  the  real 
centre  of  the  industry,  and  it  flourished  for  two  centuries  from  the  end 
of  the  1 4lh  century  A  typical  knik  decoration  was  painted  on  slip,  in 
cobalt  blue,  turquoise  and  greet!  front  copper,  which  were  outlined  in 
black  with  an  amazing  tomato  red  in  low  relief.  The  patterns,  made  up 
from  rectangular  tiles,  were  ail  floral  motives,  with  four  flowers  tradi¬ 
tionally  being  used.  These  were  the  rose,  jasmine,  carnation  and  tulip. 


Muslim  potters  monopolized  Else  skills  of  glaze 
And  lustre  decoration  I  in  over  ten  centuries, 
and  potteiv  of  today  is  indebted  to  thorn.  From 
the  pmtL  i  of  Spain  and  Siah,  new  modes  and 
methods  of  pottery  production,  materials  and 
colours  ci  i  It:  red  Europe.  I  mope  didn't  know  about 
tin  glaze  until  the  Muslims  introduced  it  to  Spain 
in  the  9U  century. 

There  is  plenty  o I  evidence  today  that  Muslim  pots 
did  ti.ivt'l  outside  Spain,  tes  Malagan  pottery  has 
been  found  in  l  tig  land;  forty  four  pieces  of  Moor¬ 
ish  lustre  were  discovered  in  Britain  dating  bark 
to  late  I31  and  11 "  centuries,  and  another  twenty 
two  pieces  were  from  the  IV"  u:ntury.  More  re 
cently,  in  I  y90,  excavations  in  Longmarker  in  the 
centre  of  Canterbury  uncovered  a  large  amount  of 
Islamic  hist  re  and  turquoise  blue  pottery. 

Nigel  Macpfiersoii-drantp  who  worked  on  the 
Canterbury  hud,  tells  us  how  Muslim  [Kits  Came 
to  be  in  England;  ‘Some  pots  may  have  made  their 
way  hack  to  k  ugland  in  the  baggage  of  Crusaders 
returning  from  the  Holv  Land...,  Another 
possibility  is  I  hat  medieval  pilgrims  either  to  the 
I  ioly  Land  or  to  the  famous  shrine  of  St  fames  at 
Composted#  in  Spain  rn iy 111  have  brought  back 
the  occasional  Islamic  pot  as  a  souvenir  Dn  rare 
occasions  die  route  was  more  direct.  Wt:  know, 
for  instance,  that  in  Eleanor  of  Castile,  the 
Spanish  wife  of  Edward  i,  ordered  four  thousand 
pots  of  'Malik1  for  the  royal  household.  In  tills  case 
'Malik' almost  certainly  refers  lo  Malaga  -  the  main 
centre  for  Andalusian  lustre  wares’  (Malik  refers  to 
Malika  which  is  the  Arabic  name  of  Malaga.) 

A  IV  century  lustre  dish  was  found  at  a  site  called 
Blossoms  Inn  in  London,  and  was  decorated  with 
tl  te  t  ree  of  1  i  fe  a nd  Ku fu’  i  n  sc  ri  pt  io  os.  J  h esc  were 
popular  m  Aiid.ilu.Ma  and  \ortli  Africa  at  that 
time,  and  were  copied  everyw  here  in  Europe, 
Amazingly  the  dish's  entry  into  England  was 
recorded  in  1303  in  the  accounts  of  the  New 
Custom  on  gouds  imported  and  exported  by  aliens 
at  the  port  of  Sandwich,  Kent,  I  he  dish  ts  now  at 
the  Guildhall  Museum  of  London. 


Andalusian  geometric  lilc  segments. 


Another  famous  ceiainic  brand  left  to  us  by 
Muslim  potters  is  the  so  called  Maiolica  ware, 

Trie  story  started  at  Majorca  and  other  Balearic 
islands,  which  were  under  Muslim  rule  until  1230. 
Italian  ships,  mainly  Genoese  and  Venetians, 
often  cel  lied  there  to  collect  tin  glazed  pottery  and 
recruit  Moorish  potters,  who  brought  to  Sicily 
the  Majorcan  pottery  style.  Tins  was  gradually 
established  as  a  leading  style,  becoming  renowned 
as  Majolica’  or  Maid  it: a. 


Since  the  lVrl  century.  Majolica  has  reached  an 
astonishing  degree  of  perfection,  using  the  same 
production  and  decorative  techniques  as  the 
Andalusians  and  Egyptians.  Later,  Italian  artists 
developed  it  into  new  varieties,  like  Gubbio 
lustre,  which  came  in  greenish  yellow,  strawberry 
pink  and  a  ruby  red.  Ibis  Majolica  pattern  has 
dominated  the  ceramic  industry  in  Italy  till  the 
present  time. 


Muslim  pots  were  seen  as  status  symbol  in  Europe 
beca  use  of  t  het  r  c\q  u  i  s  i  te  q  u  a  I  ily  a  n  d  decora  t  ion , 
so  finding  these  puts  tells  us  today  what  kind 
of  people  lived  in  places  like  Blossom  Hill  and 
Long  market  nearly  five  hundred 
years  ago.  Today  the  art  of 
Muslim  potters  lives  on 
in  the  Andalusian 
tiles  and  mosaic* 
that  still  adorn 
modern 
calbs,  as  the 
designs 
have 
become 
a  part 
of  the 
South's 


I  arli-  Ifi'^-tcntury  Serptnr  Pi*h. 

made  by  ter,ik  porter* 
in  furkey. 


Rij-hl:  A  i^Lass  blower  m 
Venice,  icily. 


Glass  Industry 

What  we  know  today  a  6o  i;T  glass  in  the  past  has  come  from 
archaeological  digs  and  writings  of  travellers  from  the  time.  -So  we 
blow  that  13,h-  and  14,h- century  Syria  was  a  great  centre  of  this 
fine  material,  in  the  cities  of  Aleppo  and  Damascus.  I  bn  Battuta  down  bud 
Damascus  as  a  glassmaking  centre  when  he  travelled  through  there  in  the 
.1 300s.  Not  only  Syria,  but  Egypt,  Iraq  and  Andalusia  were  all  producing  if  in 
vast  quantities  from  the  8th  century  onwards,  and  it  was  either  cut  from  crystal 
or  blown  in  moulds. 


Muslims  had  inherited  rhe  famous  Roman 
glass  industry  based  in  S*  na  and  Egypt, 
developing  it  with  double  stamping  (in  which 
a  stamp  with  decorative  designs  was  pressed 
on  to  ho  t  gl  ass) ;  fre eform  glassbl owing  w  i 1  h 
thread  decoration  (continuing  from  Roman 
and  By zan tine  t ra d itions) ;  m ou Id  blowing 
(where  the  glass  maker  blows  the  liquid  glass 
into  a  prepared  mould);  and  engraving  and 
c kitting  glass  either  by  hand  or  with  a  wheel. 
They  also  perfected  glass  decoration  and 
expanded  the  variety  of  products  to  include 
bottles,  flasks,  vases  and  cups. 


were  after. sample*,  and  digging  this  century 
has  uncovered  seven  hundred  war  old  Syrian 
enamelled  glass  in  Sweden  and  southern 
Russia,  and  it  even  I  ravel  led  a*  l.u  as  thin. u 

It  was  Samarra,  Iraq,  that  was  really  famed  for 
LL-.  glass.  Amongst  the  rnosi  stunning  finds  was 
rr,ilkfion>  or  mosaic  glass,  winch  was  dilRrent 
from  earlier  types  m  its  peculiar  colouring  and 
design.  Alongside  this,  another  of  the  most 
beautiful  h rids  at  Sanaa  i  ra  was  a  9  centm  y 
straight -sided  bowl  in  whitish  glass 


By  the  I3lh  ten  tin  y,  Syrian  glass  was  so  fine 
that  ir-t  rthants  and  buyers  all  over  the  world 


Sam  a  rra  s  g  las  s  m  a  kers  we  re  a  J  s  o  ie  ]  tow  Red  ( n  i 
making  small  bottles  fori  kings  like  perfumes. 
Some  Were  pent  shaped,  hi  blue  and  given 
gfasrs  with  four  sides  and  a  nearly  cylindrical 
neck.  1  lie ve  were  heavier  and  liequently 
il.  v.  nulled  wilh  culling,  Al  Sjowta,  fragments 
eh  91  -Lcnlurv  cul  glass  bowls  have  a  ho  been 
found  with  s(  rough'  sly |j/;CMj  decoration,  and 
these  are  of  outstanding  beauty 

So  [ l l l k  1 1  glass  Isas  been  uncovered  iriexca- 
withmsata]  !  ustat/Old  L-aim'  which  was 
toimdej  in  if  (i  I  us  (  |  flu!  !mm  Eht’K  ' 

Cen  Eli  i  y  to  [he  later  Middle  A  pi",  this  town 
must  haw  htrc'ii  a  centre  uj  production.  he 
earl  test  dated  denis,  from  708,  are  com-like 
weights,  stamped  with  the  names  of  rulers  or 
government  officials.  'I  hey  came  in  a  variety  of 
hours.  [ uuii  dark  pern,  light  green  and  tur¬ 
quoise,  to  while  and  purple,  Some  oi  the  most 
yoph  is  heated  kgyptian  glass  vessels  were  ileco 
rated  with  lustre, a  shiny, sometimes  metallic 
effect 5  made  by  painting  copper  or  silver  oxide 
on  the  surface  ol  the  object .  which  then  was 
tired  at  a  temperature  of  aboul  N)U°G  t  I  1 12DF), 

I  he  glass  industry  wasn’t  rest  rk  led  to  the 
l  ast,  because  in  al- Anchilus  the  industry  was 
in  the  same  great  demand  as  the  pottery  jars 
with  two.  four  or  eight  handles,  and  howls 
with  handles  and  ribs  have  all  been  found  I  he¬ 
ebie!  centre*  toi  glass  works  were  in  \lmeria, 
MiiiCi.'i  and  Malay.1,  and  il  was  A  lincrra  ‘f.  I 
hat!  a  worldwide  reputation.  Glass  goblets 
blown  in  Ahncrta,  Malaga  and  Ain rt  ia 
imitating  eastern  wares  were  foe.nd  on  the 
E.ibles  of"  nobles  in  I  O'  century  Leon. 

The  technique  of  cutting  crystal  was  said  to 
have  been  immersive  by  "Abbas  ibn  Fimas 
in  911'  century  Gordoba,  al- Andalus.  He 
was  a  scholar  and  invenioi  in  the  courts 
of  Abd  al- Rahman  II  and  Muhammad  1, 
who  mu  Id  also  dot  ipher  the  most  complex 
writing' and  attempted  to  fly  by  building 
art  i  he  ini  wings.  With  glass,  he  understood  its 


scientific  properties  and  contributed  to  the 
early  experimental  ion  with  lenses  and  she 
idea  of  magnifying  scripts,  after  establishing 
And  a  his  ids  crystal  industry  based  on  mined 
rocks. 


I  t  century  gilded  and 
enamelled  gtsv,.  Luitde 

Iriam  I  L’j-|i1.  The  iivwrip 
linn  reads.  MEw)  in  tmr 
.VljhH-rr  I  lie  Wlmv.  I  i"  Just 
king,.,,." 


So,  glass  had  a  colourful  history  as  it  travelled 
from  the  furnaces  of  Syria,  Kgypr.  Iraq  and 
Andalusia  all  round  the  world,  adorning 
people’s  tables  and  houses  as  a  status  symbol 
and  practical  necessity.  From  windows  to 
watch  fronts,  TVs  to  thermothroiTiic  glasses, 
aqua i  turns  to  incubators,  glass  continues  to 
make  our  lives  easier. 


Raw  Jewels 


I7l"-Li:,nltsry  ^<ild  [ieiui<inl 
I  rum  ludij.  ihisgukl  pmdjM 

ii.  inhid  W|t||  |Ut  (.  LI  I  Itillli 
,mi3  unKi.ild'nHn.f  .1  inr^f  t.u 

I  k-J  diamond.  nt  the  patli  1  n 

«fa  fK'fni'  bird,  n  1e>fy 

I I  .Ls  k  i  J  4  JLI  IK1.  Ot  r  L  lllie.H . 


The  earth  is 
like  a  beautiful 
bride  who 
needs  no 
manmade 
jewels  to 
heighten  her 
loveliness.’ 


k.iliLil  C'lhrm 
I  <  h  1  in  sL  w  riler 


As  yot/i  :  h  A  v  F  read,  tilt  glass,  lexLikx  pul  f  try  and  paper  industries 
formed  the  backbone  to  a  successful  empire  whose  pooch  were  traded 
as  far  as  (  hi  rut.  Other  vital  industries  included  goods  from  mines 
and  the  sea,  like  jewels  and  pearls,  Kjncralds  were  extracted  in  upper  1  gypl, 
turquoises  taken  in  i  arghana,  rubies  reaped  in  badakhshan,  and  cornelian  and 
onyx  obtained  in  Yemen  and  Spain. 


The  cinnabar  mines  of  Al  marten  in  Spain  had 
a  workforce  ul somewhere  near  a  thousand; 
some  vs 1 1 i  i u  g  t he  sto nc  down  in  t he  pit,  ol  hers 
transporting  the  wood  for  smelting,  making 
the  vessel v  fur  melting  and  refining  the 
mercury,  and  manning  the  furnaces, 

\  surprisingly  precious  mined  item  was  salt, 
nr  white  gold,  at  Hadramaut  (in  \emen), 
Mahan,  Armenia  and  North  Africa,  which  wys 
earned  in  great  camel  caravans  ‘Throughout 
the  greater  part  ol  Africa,1  writes  Leo  the 
African,  a  medieval  historian  and  geographer 
who  roamed  Africa  and  the  Mediterranean 
lands  in  the  l6Ul  century,  salt  is  entirely  of 
the  mined  variety  taken  from  underground 
wo  i  kings  like  those  tor  marble  or  gypsum  ’ 

Precious  stones  were  dressed  and  polished 
with  eim  y,  found  in  Nuhia  and  Ceylon, 
i;g>pl  and  the  Sudan  both  had  alum,  and 
parts  of  western  tgypu  notably  the  famous 
desert  ofNitro,  had  natron,  which  was  used 
tor  v  hitening  copper,  thread  and  linen,  and 
also  <01  curing  leather.  It  was  in  demand  with 
dyers,  gla^rtvikers  and  goldsmiths;  bakers 
even  mixed  it  in  with  their  dough  and  meat 
cooks  used  it  Sis  a  temhn/er. 

from  I  he  sea  eante  the  beautifully  smooth 
pearls  that  deco  mice,  many  'Kicks  across  the 
win  Id.  Pearl  diving  was  earned  nut  on  both 
side  s  of  the  Persian  Gull f  in  the  Arabian  Sea, 
in  Ceylon,  near  Shiraf  and  the  island  of  Kish, 
along  the  Bahrain  coast  towards  the  island 


lf»  ll'hHjm.  \r.ilric  manii.sfrif<l  >hoivim;  .1  t’u  n  un  e  tor 
fttitking  atffiflctjJ  rubkM  iinJ  vipt'luio.  'the  Arabic  iu\( 

nil  E hi-  llb.ums,  IT[1|  t'lev  l  ll  -L",  how  it  Wl N't  . 


HijjjlU  !• if  ini  Ixiltnui:  Tiwimlri  ti  luii  Ehr  mM.  Midi  as 
■i  .  I  jmUt.ir.il, m ix  used  in  jenAli-ri'  .uut  ifoi'j  cmii 

1  U I  Hi.  1 1 )  l.aM  illjLC  Li  iml.r.  Ulf  ht'.ul>  ll,l\C  111  4i  I  L|H  i  till 

n>  [Iil  it  .'ll,  dI  (i-ikl  irtl  c-kIi.  In  lIk  ijui.lu  hic 
.  - 1  ficl 1  11  I K  I  IJIlU'S  ,L[  l  L'il  SUk'  v  Ul|  V 1 1  LI  It . 

ufDahlnk.  I  nim  the  i  l  century,  £hn 

'  i ulLll  it'in  Li. i  i  -mi I  (3*%  m-'  iic,:  hods. 

'  ihc  d i '.  i' e  attaches  a  curd  in  his  waist  and 
lIem  "..  hi  savs,  X  ’31  L Jil-  bottom,  he  Elmls 
shells  embedded  in  the  void  among  small 
stones,  He  dislodges  I  In- in  with  Iris  hand* 
or  a  knife  brought  down  with  him  tor  the 
purpose,  and  collects  them  m  il  I  eat  her  hag 
slung  round  his  neck.  When  breath  fails, 
hi'  lugs  iil  l  he  cord,  I  he  sign  tor  the  man 
holding  ii  in  1  he  boat  iu  pull  him  up  again, 
taking  the  leal  tier  bag,  they  open  up 
the  shells  and  <  ul  out  with  a  knite  pieces 
ot  tEvsl  I  trims  inside... .' 

I  here  were  coral  reefs  tying  off  the  coasts 
']  North  Africa,  neas  Siuh  and  Sardinia. 

M  Mrs  si,  the  I  2,h  century  geographer, 
giies  an  account  of  coral  gathering:  'Coral 
is  .I  plant  v.  Inch  ha-  grow  n  like  trees  and 
subsequent!}  pel  ri tied  deep  iei  I  he  sea 
between  I  wo  very  high  mountains.  It  is 
fished  v.  Uh  a  many  -looped  hemp  tackle, 

U  is  is  moved  limn  high  op  iu  l he  ship;  the 
threads  catch  the  coral  branches  as  they 
meet  I  hem.  and  the  fishermen  I  ben  draw 
up  tiie  tackle  and  pick  out  from  it  the  very 
eoti  si  de  mi  >le  qu  a  n  lit  y  ol  coral' 

Coral  was  t  hen  used  to  decorate  weapons, 
along  with  pearl  Eiiaki1  prayer  heads  and 
jewellery,  [inlay,  like  all  ieweJ!ery,  coral 
is.  worn  in  many  styles,  from  long  strands 
ol  heads  lo  carved  cameos  and  pins,  hot 
pi  ii  is  lm  Llii  mai  emu  beanlv  can  be  as 

I I  ui  d  i  a  s  s  3n  ,000  for  a  lilt}  m  i  1 1  i  met  re 
diameter  bead  as  the  coral  lecfs  are 
destroyed  and  cm  a  I  as  a  jewel  becomes 
more  SLarce. 


Checkout 


In  t  H  E  past  m  o  n  £  y  wa  s  a  l  i  v  e  ,  bet  a  use  c  a  jTi  els,  cat  tie  o  r  sh  ee  p  w  e  re 
used  to  pay"  for  goods.  In  the  time  of  Ibn  Battuta,  the  14lh-century  Muslim 
traveller,  the  Maldives  used  cowrie  shells  as  currency  as  they  were  highly 
treasured  and  prized,  and  these  reached  distant  regions  like  Mali  in  West 
Africa.  Today  wre  use  plastic  money,  notes  and  coins  but  this  is  a  small  quantity 
compared  to  the  amount  of ‘invisible,  intangible  money  shooting  around  the 
world  as  the  financial  markets  make  then  electron u  transfers.  One  day  our 


coins  and  notes  may  be  as  useful  as  Ibn 

Car  a!  Islam  or  [he  Muslim  world  spread  its 
wings,  even  under  separate  rulers  or  sultans, 
□sing  gold  and  silver  coins  as  its  international 
currency,  ff  we  are  globetrotting  today,  we 
either  take  travellers  cheques  or  risk  having 
cur  purses  Eull  of  dikercnt  currencies.  Pin  in 
the  H1"  century,  travellers  in  the  Muslim  world 
could  scour  every  market  nook  and  cranny 
and  use  dinars  or  dirhams,  from  capital  cities 
to  the  smallest  village. 

Step  outside  the  Muslim  worl d  a n d 
transactions  were  a  different  story.  Again  Ibn 
Battuta  can  Id!  us  a  lot  about  the  world  nearly 
seven  hundred  years  ago  as  he  had  a  surprising 
financial  experience  in  China.  He  said: 1  .  ..'I he 
people  oft  htna  ...  buy  and  sell  with  pieces 
of  papei  the  si  r.t;  of  the  palm  of  Ihe  hand, 
which  aie  stamped  with  the  su Iran's  stamp.... 

If  anyone  goes  to  the  bay. Aar  with  a  silver 


Battutas  cowrie  shells  would  be  today. 

dirham  or  a  dinar  ...  it  is  not  accepted  and  lie 

is  disregarded... ' 

Tn  the  7  and  SLlt  centimes  money  was 
mostly  made  of  guid  and  silver,  and  Mu  dims 
made  their  coins  according  to  the  Quran, 
which  said:  When  you  measiuc,  ghcan 
I  measme  and  wt  ip  i  with  an  m  t  mi  alt 
scale*  (Sura  l7;35k  So,  it  was  the  caliphs 
responsibility  to  ensure  the  purity  and  weigh l 
of  the  coins,  and  the  standard  was.  established 
by  the  Sharia  law  as  seven  unthqais  of  gold 
to  ten  dirhams  of  silver.  Any  coins  that  didn't 
measure  up,  foreign  currency  and  old  coins 
were  brought  to  the  mint  along  with  gold  and 
silver  bullion  to  be  refined,  and  struck  into 
new  currency.  At  the  mint  the  bullion  was  first 
examined  to  determine  i is  purity  before  being 
heated  and  made  accoi ding  to  the  established 
Alloy  standards. 
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I  kill  i  ffinurs  and  ttuiumis  were  used  by  ditterenl 
Muslim  m leis.  The  first  caliph  to  make  his  own 
coins  was  Umnyyad  Caliph  Abe!  a  I-  Malik  ibn 
Mar iv an,  who  ruled  fiomONa  to  705  CL.  These 
din's  os- were  (he  first  gold  coins  with  an  Arabic 
Inscription,  as  previously  money  had  been  silver 
Sassanian  nuns,  mid  gold  a  in  l  copper  H\  /.andne 
corns  Bv  making  Ins  on  n  coins  in  69 1  or  692, 
C'afiph  Ahd  al  Malik  could  row  keep  his  rule 
independent  In  mi  By /annum  and  unity  all 
Muslims  willi  oiif  ciirieiii.  y. 

this  new  coin  wiu  copied  from  the  Byzanrhie 
currency  C In:  sulutits.  J1  was  similar  in  both  siy.eand 
we  ip  111,  and  on  the  face  were  three  standing  figures, 
like  the  ih/arttine  coin,  which  had  the  figures  of 
H  trades,  [  le  rad  ins  ( Mmlantine,  and  I  fe  radon  as. 

A  big  dill  ere  nee  was  the  Arabic  testimony  of  Islam 
sumn nuli up  the  design  on  tin;  n -verso  Tji  the 
name  oE  l  aid,  there  is  no  deity  hut  t  did;  He  js  One; 
Mohammad  is  the  messenger  of  C  <od ' 

The  By/u mine  emperor  was  furious  with  this 
development,  as  new  money  meant,  competition 
and  he  refused  to  accept  it,  responding  with  a  new 
coin.  11  tis  angered  Caliph  Abdal  Malik,  who  made 
another  coin  with  an  upright  figure  of  the  caliph, 
wearing  an  Arab  headdress  and  holding  a  sword, 
again  wjith  the  testimony  old  slam  on  the  reverse, 
where  the  coin  was  also  dated.  Only  eight  of  these 
early  Arab-  Ely 4a n tine  iliiietrs,  dated  according  to  the 
new  Islamic  calendar,  have  survived, 

Hie  coin  throwing  continued,  and  true  to  inrm  the 
By  van  tine  erupcioi  icpfied  with  yet  another,  and 
ul  ih  is  point  in  o97  the  (  aliph  had  had  enough, 
and  introduced  the  first  Islamic  com  without 
any  figures  On  both  sides  of  this  new  dinar 
were  verses  Emm  the  Quran,  which  made  each 
piece  an  individual  message  o|  the  faith.  He  then 
issued  a  decree  making  it  the  only  currency  to  be 
1 1 sec 1 1 h m u gbt hi t  l,  i u:i y yad  1  a. n d s  All  re i n a i n i n g 
'Byzantine  and  Arab- Byvan  tine  pieces  had  to  be 
handed  to  the  trcMsury,  to  be  melted  down  and  re- 
Stmck.  Those  w ho  did  not  comply  faced  the  death 
penally 


riu,  kiva^L'  I  mm  tn|>  tetl:  J-arly  Uin.jyc.id  ainii,  £jl?I  IS  Vi.  Ull'  aim  m1  iku  hutluni  liil 
shows  Mil-  cnJm'ln  placed  m':  Uli'cl  steps  Hipped  urdEi  a  Sphere ,  rtpklcim',  tile  F>  Will  Urine 
l  rnss:  An  did  naan  uOlh:  Silver  Njviad  dirham  OL  Mel  El  Jill  mid  1. 1  i/lI  Hilda;  early  LUmiid 
loeiw,  Al  Mali  J iya,  94S;  Andalusian  aiinrtiulil  Xasrid  itirferni  ul  Muhamnied  XII.  tin 
iukI.l.  jjjoEd  timtit  oL  Caliph  Abd  jI  Malik  lium  the  I'ninvy-jd  dtiljslc.  (Wh  CsS*7 
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Ih<-  new  gold  dinars  weighed  a  bit  less  than  the 
.'oliiht:-.  in uE  Llie  state  t  unt tolled  theaci.  uracy  ol 
their  weight  along  with  the  purity  ot"  the  gold 
used.  {  muyyad  gold  coins,  were  generally  strut  k 
in  Dama-St  vs,  while  silver  and  copper  coins  were 
minted  elsewheie. 

Alter  t  his  lij-.st  coin,  more  of  different  values  were 
sit  Lk  k  arid  .liter  com] ltd mg  Nor fh  Africa  and 
S- 1.1  in.  the  l  may  yaJs  established  new  mints,  each 
pmdue  tug  coins  with  I  fie  name  of  their  city  and 
date  ul  mi  Tiling 

The  dinar  continued  to  he  the  main  currency 
used  LiOlil  -0-.  when  t  aliph  al  .Mansur  built 
Baghdad  Litid  the  gold  mint  moved  to  the  new 
capital  1  tie  n j i lies  ot  persons  responsi hie  for 
the  coins  began  to  appear  on  silver  coins  called 
dirhams  But  these  had  a  short  life  because  the 
nevi  caliph,  Hanoi  al  Rashid,  at landoncd  them 
when  lie  tame  lo  power  in  An.  1  ie  minted  dinari 
with  the  names  of  governors  of  Egypt  instead, 
using  I  he  two  active  minis  we  know  about,  oh:-  in 
Baghdad  and  the  other  in  Hus  tat.  the  seat  of  the 
govern  os  ol  Egypt, 

Thu  1  atnnids,  who  ruled  between  909  and 
|17l.  used  tii t uli  <  with  Kafit  scripts,  and  these 
became  the  most  widespread  trade  coins  of 
Llie  Mediterranean  world  bcLiUiseoi  then  high 
qualiti  and  because  there  were  so  many  of  them. 
\\  Elen  tEie  cr  usaC'i  s  captured  Palestine-,  they 
l. op k\l  these  coins  instead  of  striking  their  own, 
and  these  tanged  from  eccelleiiL  copies  of  the 
original  to  bad  imitations. 

It  was  from  Andalusia  that  gold  dinars  travelled 
into  Pm  ope  from  around  711.  Then,  tinder  the 
Nasrid  rule  in  Granada  from  1238  to  1492,  l he 
dinar  bexame  the  dirham  Tliese  coins  were 
heavy,  carefully  struck  and  bore  long  leg¬ 
ends  with  passages  (mm  the  Quran  and 
the  rulers'  family  trees.  None  of  the  Mas 
rid  coins  showed  a  dale,  but  they  are  identi¬ 
fiable  b\  their  motto  'None  victorious  save  God,' 
At  the  same  LimCi  in  the  Chmtiart  kingdoms  of 


the  north,  Arab  and  French  currctiLies  were  the 
only  ones  Used  for  ncaHj  lour  hundred  ^  cats. 

After  the  1 yh  century,  the  Muslim  i  aliphate  went 
from  being  i  tiled  by  one  caliph  to  mam  small 
dynasties,  each  producing  their  own  coins.  1  ike 
currencies  today,  they  '.an  red  the  names  ni  vn  irons 
governors  from  the  semi-independent  states 
ihese  were  .ill  nun  led  mdepr  ndenllj  ill  still 
acknowledged  the  nominal  leadership  of  the  caliph. 

hike  today,  coins  weren't  the  only  ways  of  paying 
Cheques  were  around  centuries  ago  as  well. 

Cheque  comes,  from  the  Arabic  saijtf,  a  written 
vow  to  honour  payment  loi  riuavhaEuli.se  when 
its  destination  is  reached.  It)  the  time  of  1 1  a  run  a  I 
Rashid  in  the  9"  century,  under  a  highly  deuTopcd 
4 b  a  1 1  k  i  ng  systc  ml  a  .Musli t  n  bu  s  r  n es-,  nia  n  c  on  I  d 
cash  a  cheque  in  Canton,  China  drawn  on  hi-.  Bank 
account  m  Baghdad.  Tne  use  id  Stujq  uas  born 
out  oE  [her  need  In  avoid  having  to  transport  coin 
as  legal  tender  due  to  the  dangers  and  d  if  tie  ill  ties 
this  represented.  Bankets  look  In  the  use  ol  hills, 
of  exchange,  letters  of  credit  and  promissory 
Holes,  often  drawn  up  to  be.  in  cl  III  lF  cheques. 

In  promoting  the  concept  ol  the  hill  oh.  x  change, 
or  cheque,  .Muslims  made  the  Imamiug  ol 
commerce  and  inter¬ 
continental  trade 
possible. 


Alli^liC  of  l  I'  t-uiJIul  v  n i l’ rLllil fl tv 


King  Offa  and  the  Golden  Coin 

Ar  c  h  a  eo  logic  a  i.  disc  o  v  l:  r  j  r;s  h  ave  helped  us  to  rcdm  w  the 

international  economic  and  trade  relations  ol  twelve  hundred  years 
ago,  when  thousands  of  Muslim  coins  were  found  across  Europe  m 
Germany,  Finland  arid  Scandinavia, 

An  abounding  coin  was  also  discovered 
while  digging  in  the  L  k,  and  it  is  now  in 
the  collection  at  tire  IJritcsh  Museum.  I  lie 
Cold  Mancns  was  equivalent  to  thirty  silver 
pennies,  and  the  Anglo  Saxon  K'uigOlla,  the 
king  of  Mercia  and  England,  ordered  it  Eo  be 
t  i  lade  in  the  ft  century,  He  a  iso  i  n  t  rod  u  ce  l,  I 
silver  coinage.  What  was  extraordinary  about 
the  Cold  Marcus  was  that  it  was  a  copy  ol  ,l 
gold  dituir  of  the  Abbasid  Caliph  at  Mansm 
daled  157 AH  or  77 1  Cl . 


It  is  over  twelve  hundred  and  thirty  years 
old,  and  ha*  Arabia  characters  declaring 
that  'I  here  is  rm  Deity  but  Allah,.  I  he  t  hie. 

Wit liotit  hquaband  Muhammad  is  the 
Apostle  t  >l'  Allah,'  ami  a  Eiirll  lei  declaration, 
engraved  around  [lie  margin  of  the  coin  sayv 
Mohammad  is  I  he  Apostle  ol  Allah,  Who  sent 
him  (M o  ha  in  m  ad )  w  it  It  1 1  tc  d(  1  r  i  ne  and  L I  ie 
ti  ne  faith  to  prevail  ovei  ever v  other  leligiotv' 

A  significant  dilference  from  the  original  ititun 
is  that  Icing  Olfa  stumped  his  iiLimeon  tl  with 


t\uiy  Oil,]  Men,  ia  and 
l-Jijdaml  made  a  s|iy  tti 
tlu-  p;ntiE  tUtuir  kiiin  Ml  ttif 
.\hlt.tMil  Caliph  al -Mansur 
dated  C»7  Alt  C (LH.lr 
js  .1  iic,ir-iilenUi.,it  replica, 
iEk  iuJlifb1;  llit  pmlcssiun  l 1 1 
Li  illi  an  A  rati  i  l  lki  itrtc  skli: 
.inti  Ilk1  name  ul  Ring  Oita 
i  iii  die  ullit'j  side. 


Exit  i  ilJu:  An  H 
Lfj'Jnry  nup  nl  lElc  I  K  ,il 
iht:  t !  i k'  u !  ;lj i  Kmi  .OlEit 
ruled  I  n^l^ind  and  VJcreia" 

£  I  Nirk'nl.ijiru  the  fouLider 
ni  rPiu  Holy  Kluiuii  E:  hi  pi  re, 
had  d  Loin  l  J I  krd  J  JrlW 
from  E lie  \mbic  (hunt  which 
wus  worth  Iwu  iiiiitla  ut'  the 
JiriiLiiri,  th..-  l. lutcocv  ihiLJ  in 
I  he  Mudim  u/urld 


the  inset  jf.'t ion  of  t  >FJ  A  REX.  Scholars  have 
pmtded  about  why  tin  Pnglish  king  would  have 
made  a  replica  Arab  coin.  Some  say  he  had 
Converted  to  Islam,  hut  the  more  likely  story  A 
that  it  wuv  prod uced  Us r  trade,  or  for  pi  I  g  rims 
to  use  as  they  travelled  through  Arab  lands. 

I  hr  coin  most  certainly  wouldn't  have  been 
made  by  an  Arab  craftsman  because  there  isn't 
any  understanding  of  the  Arabic  text;  ‘OH  A 
Rl.Y  is  upside  down  in  relation  to  the  Ambit 
Kit  fit:  script,  and  the  word  'year  is  misspelled 
in  Arabic.  I  he  com  was  probably  copied  by 
Aj  ig  I  u  -  Sa  \o  n  c  ra  ft  s  men . 

Much  of  the  evidence  of  the  impact  of  Islamic 
trade  and  currency  on  L u rope  is  found  in 
the  ground.  The  coins  found  show  that  Otta 
also  introduced  th  silver  penny  and  n  was 
equivalent  in  weight  and  content  to  half  the 
AhhaoJ  ifirfuWi  Charlemagne's  i/rflur,  or  his 

re  lb  ruled  tlnhirius^  was  worth  two  thirds  of 

\  1 

the  dirhtim  and  Eke  liy/aiUuie  tuilhu^iOn  was 
increased  to  the  same  weight  and  quality  as 
the-  A  mb  tfirliMtiir 


King  Oftn  was  not  the  only  non-Muslim  ruler 
to  make  an  Ajidac  coin.  Ail  I  1 1,1  -century 
Spanixh  Catholic  prince,  Alfonso  VU1,  ordered 
the  minting  ut  a  decorative  coin  in  which  not 
only  were  the  inscriptions  written  in  Arabic, 
but  also  he  relci  red  lo  himself  on  the  coin  as 
the  ‘Ameer  of  the  Catholics  and  the  Pope  in 
Rome  as  the  ft  main  of  the  Church  of  i  ’hist'. 


IV 


04  HOSPITAL 


Medical  care  a  thousand  years  ago  was  free  for  all  ?nd  the  treatments  were  highly 
sophisticated,  The  hospitals  of  medieval  Islam  were  hospitals  in  the  modern 
sense  of  the  word  In  them  was  the  best  available  medical  knowledge,  dispensed 
for  free  to  all  who  came,  It  could  even  be  sa  d  that  they  were  a  forerunner  to  the 
National  Health  Service  and  they  flourished  as  rulers  of  Islam  competed  to  see 
who  could  construct  the  most  magnificent  Some  hospitals  were  huge,,  others 
were  surrounded  with  gardens  and  orchards,  and  most  offered  advanced  soda! 
welfare  to  patients  including  treatment  by  music. 

The  facilities  they  used  were  custom  designed  and  the  surgical  instruments  were 
outstanding  Forceps  are  just  one  of  the  instruments  still  used  today,  designed 
by  Muslim  surgeons  over  a  thousand  years  ago  Cutting-edge  treatments,  like 
cataract  operations,  regular  vaccinations,  internal  stitching  and  bone  setting, 
were  also  part  of  standard  practice,  as  was  a  rigorous  medical  education  in  a 
teaching  hospital 


'Medicine  is  a 
science,  from 
which  one 
learns  the 
states  of  the 
human  body, 
with  respect  to 
what  is  healthy 
and  what  is 
not,  in  order  to 
preserve  good 
health  when 
it  exists,  and 
restore  it  when 


lOiK-century  Ibn  Sina 
from  his  book  Canon 


OSPITAL 


Hospital  Development 


The  i  ei  e  a  behind  hospitals  a  thousand  h  \rs  ago  was  to 

provide  a  range  of  facilities  from  treatments  lo  convalescence,  as\  lum 
and  retirement  homes.  They  looked  after  all  kinds  of  people,  rich  and 
poor,  because  Muslims  are  honour- bound  to  provide  treatment  for  ihe  sick, 
whoever  they  may  he. 


From  I  he  earliest  times,  these  hospiials  were 
funded  by  charitable  religious  endowments, 
ad  led  waqfl  though  some  money  from  the 
state  cotters  was  also  used  foi  the  maintenance 
Of  >mt:  hospitals.  It  was  parth  due  to  this 
funding  they  became  strongholds  of  scientific 
medicine  art!  an  integral  part  of  city  life  in  less 
than  two  centuries. 

Before  I  be  Muslims,  the  Greeks  had  tern  pies  of 
heal 3 jig.  In  these,  health  care  was  based  more 
on  the  id  era  of  a  miraculous  t  are  rat.be  i  than 
on  scientific  analysis  and  practice.  A  Byzantine 
diiiti table  institution,  the  xenodoe heron 
(literally  'places  for  strangers  to  lodge  in'). 
Lame  closest  10  being  a  hospital  where  Cart 
was  given  to  Ihe  sick,  lepers,  invalids,  and  the 
poor. 


t  shu \\ ic  hoSp  i  t  a  I  s  b  c . :,  ait  in  W  ‘  cei  Hu  r  y 
Baghdad  and.  in  some  ways  these  resembled 
xenodochc  1  an s  as  they  also  looked  after 
lepers,  the  invalid  and  the  destitute.  But  the 
first  organized  'proper’  hospital  was  m  Cairo 
built  between  872  and  IS  7  i  (  F.  The  Ahmad 
ibn  Fuhrrt  Hospital  treated  and  gave  medicine 
to  all  patients  free  of  charge.  With  two  hath 
houses,  one  for  men  and  one  for  women,  a 
i  ieh  library,  and  a  section  for  the  insane  it  was 
ar.  incredibly  advanced  inslitulum.  I'ritoi'mg 
patients  deposited  their  street .  lollies  and  their 
valuables  with  ihe  hospilal  iUilliurilics  for  salt 
keeping,  before  donning  special  ward  clothes 
and  being  assigned  to  then  beds. 


Two  p[.T-,put.nvu:}  u  l  tbn 
tulun  l  .irrn,  Fj^  p[, 

the  Urst  wg.nn«:d  he 
llul  proviikd  (rev  treatments 
an<J  Mk-dfimes  lor  patterns. 


Other  Emporium  hos  pint  Is  in  J  tided  a  larger 
Baghdadi  Hospital,  built  in  with  a 
stall  til  twenty  Uiur  physicians.  Twelfth- 
century  Pa  mast  us  had  an  even  larger 
hospnal.  the  s'Liri  Hospital  I  [ere,  medical 
instruction  was  given  and  druggists,  barbers, 
and  orthopaedists  as  well  as  oculists  and 
physicians  were,  according  to  manuals 
composed  i n  t lie  Id'  century,  examined  by 
in  -  I  Let  inspectors'  on  I  be  basis  of  Tome  set 
ic\is. 

In  all,  Cairo  bad  three  iinmenst?  hospitals:  (he 
most  famous  was  the  a l  Mansur!  Hospital. 

\\  her:  the  I  ^  i-utttui'v  Mamluk  ruler  of  Egypt, 
Al  Mansur  Qalawun,  was  still  a  prince,  he  fell 
ill  with  renal  colic  during  a  military  expedition 
in  Syria.,  I  he  t  real  men!  he  received  in  the  Nuri 
I  hi  spit  a  l  li]  [  Kima.sc  us  was  so  good  that  be 
vowed  to  found  a  similar  institution  as  soon 
as  he  came  to  the  throne.  I  rue  to  his  word, 
be  built  the  al-Mansuri  Hospital  of  ( iairo 
and  said,  1  hereby  devote  these  ivaqfs  for  the 
benefit  of  my  equals  and  my  inferiors*  for  the 
soldier  and  the  pi  ince*  the  large  and  the  small* 
the  free  and  the  slave,  for  men  and  women.’ 

Hie  128-1  al  Mans  u  r  i  was  built  with  Four 
entrances,  each  having  a  fountain  in  the 
centre.  The  kmg  made  sure  it  was  properly 
shilled  with  physicians  and  fully  equipped  fur 
the  caw  of  the  sick.  I  ic  appointed  mate  and 
female  at Ltnula ills  to  serve  male  and  female 
patients  who  were  housed  in  separate  wards. 
Hods  had  mattresses  and  specialized  areas 
were  maintained.  Running  water  was  provided 
in  all  areas  of  the  hospital  Jr.  one  part  of  the 
building  th  e  p  hy  sit  i  a  n  -  j  n  -c  h  ief  was  g  i  veil 
a  ru n  r  li  for  t  ci u.  1 1  i  tig  a  n  l1  I  vl  f  e,i  ri  ng.  there 
were  no  limits  to  the  number  of  patients  that 
could  be  treated,  and  the  in  house  dispensary 
provided  medicines  for  patients  to  take  home 

Front  these  early  institutions,  hospitals  spread 
all  over  the  Muslim  world,  reaching  Andalusia 
in  Spain,  Sicily  and  North  Africa,  these 


were  all  admired  by  traders  and  crusaders, 
who  later  developed  similar  systems  such 
as  the  Hospital iers.  fighters  of  the  hospital 
established  by  the  French  to  treat  their 
countrymen.  In  Europe,  Muslim  physicians 
helped  in  establishing  scores  of  ho.spilals, 
including  the  famous  Salerno  hospital  m 
southern  Italy. 

Muslims  were  effective  administrators  and 
hospitals  were  managed  clhcienrly.  For 
example,  I  bn  Jubayr,  a  12"  century  traveller, 
praised  the  way  in  which  the  al  ‘\liie  Hospital 
(probably  the  earliest  of  its  kind)  managed 
the  welfare  of  patients.  He  said  'The  new  one 


'It's  [the  hospi¬ 
tal's]  duty  is  to 
give  care  to  the 
ill,  poor,  men 
and  women 
until  they  re¬ 
cover.  It  is  at 
the  service  of 
the  powerful 
and  the  weak, 
the  poor  and 
the  rich,  of  the 
subject  and  the 
prince,  of  the 
citizen  and  the 
brigand,  with¬ 
out  demand 
for  any  form  of 
payment,  but 
only  for  the 
sake  of  God, 
the  provider.’ 

The  constitution 
establishing  I  he 
al-Mansuri  Hospital 
<  !airo 


hejcm  hilt  The  sifinnl  t>r  Sjlmno,  I  mil]  j  N  Lv  '-ptflli.ufy  LJLO.it 
l  rnn-htiiiai  11J  iIil"  m.imiseripi:  (.oner?  Oj  Metih  !>fi  lr.  [Lui  Sjtiy. 


Tl’:iL,t!-l].iyr.iwan  ( i  ■  i  - 1  >  i  l.lI  hi  Qji  i  nw.ut,  ’iunivui. 


I  he  9th -century  al-Qayrawttn  hospital  was  a  state-of-the-art 
institute,  with  well  organized  htdis  including  waiting  rooms  for 
visitors^  fcnutlc  nurses  from  Sudan,  a  mosijue  for  patients  to  pray 
and  study ;  regular  physh  tans,  and  teams  ofFiuftdta  al-Bndan, 
a  group  of  imams  that  practised  tiled  trim  and  whose  medical 
services  included  bloodletting,  bone  setting  and  cauterization.  It 
id  so  had  a  special  waul  for  lepers  ml  led  Dar  a!  judhuma,  built 
near  the  nl-Qayrawan  hospital,  at  a  time  when  elsewhere  leprosy 
was  deemed  an  untreatable  sign  of  evil 

It  was  financed  by  the  state  treasury ,  and  by  other  people  who 
gave  generously  to  boost  hospital  income  so  tfuit  the  best 
care  co aid  be  provided. 


[the  Nuri  Hospital!  is  the  most  entot!  and 
hu  gest  of  the  l  wo  J  hospitals  in  Damascus!, 
and  its  daily  budget  i.s  ^botut  1  3  dinar.  1 1  has  .in 
overseer  hi  whose  hands  i  the  maintenance 
of  registers  giving  the  names  ul  l lie  patients 
and  the e vpe nd i lures  fort h e  req u i red 
medicaments,  foodstuffs,  and  simitar  things. 
Tine  physicians  come  early  in  the  morning  to 
examine  the  it!  and  to  order  the  preparation  of 
beneficial  drugs  and  foods  as  are  suitable  lor 
each  patient.' 

Whilst  travelling  in  the  Kea  r  Bast  he  a  Iso 
noted  one  or  more  hospital ■,  in  every  city  in 
the  majority  of  the  places  he  passed  through, 
which  prompted  hire  lo  say  lhal  hospitals  wen; 
one  of 'the  linest  proofs  of  the  glory  of  [slant 

These  hospitals  were  also  forward-thinking, 
tackling  ailments  not  cully  of  the  body.  A 
^  century  Baghdad  hospital,  when  ,d 
Razi  worked,  had  an  exclusive  ward  for  the 
mentally  ill. 


Opposite.  lAltfuir  ik'naii  tlu;  pri^f iil-t.1  .iy  MlIuii 
QdMi.  new  a  I  it  neon  v  pbe  s._  I  .ii'Iilt  this  site 
housed,  ir:  pan,  the  al-Mjuwn  i  Hiwpiul  in  f  :,iiro.  1  v*  pt. 
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'Who  so  ever 
treats  people 
without 
knowledge 
of  medicine, 
becomes  liable'. 

Prophet  Mohammad 
(phuh)  IlnrruEcd 
by  AMUikhart  and 
Muslim 


Teaching  Hospitals 


Thf  sk.ht  of  a  stream  or  young  and  eaget  potential  Ut>ctors  be¬ 
hind  a  lofty  surgeon  is  not  an  image  new  to  the  2  V'  century,  as  Muslims 
had  university  hospitals  about  eight  hundred  years  ago.  these  teaching 
hospitals  provided  first  hand  practical  and  theoretical  lessons  for  students. 


Teaching  was  done  in  both  croups  and  on 
a  one  to -one  basis  like  today.  Lectures  were 
held  in  <i  icirge  hall  at  the  hospital  and  the 
subject  matter  was  usually  a  reading  from  a 
medical  manuscript  by  ihe  so-called  'Reading 
out  Physician1.  After  the  reading,  the  chief 
physician  or  surgeon  asked  and  answered 
questions  of  the  students. 

Many  students  studied  texts  with  well  known 
physicians  and,  as  paper  was  plentiful  hi  the 
Muslim  world,  manuscripts  have  been  pre¬ 


served  until  today  that  have  written  on  them 
Tor  his  own  use!  In  J  uropr  these  same  texts 
were  scarce  and  seldom  owned  by  I  he  student. 

Bedside  teaching,  another  pari  oi  medical 
training,  with  groups  ol  students  following  the 
ai tending  physician  or  Murgeun  on  his  word 
rounds,  was  seen  as  very  important.  More 
advanced  students  observed  the  doctor  taking 
the  history  of,  and  examining,  path  nls  and 
also  making  prescriptions  for  them  m  the  Out- 
Patient  Department  of  the  hospital. 


Hukm1  Il'U  to  nj’ltl:  A  m i al iaL u ru  .hhnwini’  ,lJ1  t  HCcimuje) 

dual  phy^u  Lin;  tha  vninjHKa  eo  liw  .Vjrr ,;f  in N  tfmiij 
risitin  or  t-tr^piuE  in  IXimii>u3v,  Syria,  iUc  luwprEal  now 
itoiis-L-v  tha;  imiM'uni  of  Arab  mt’ilktiu-  ,aiul  vJencc 


‘He  who  studies 
medicine  with¬ 
out  books  sails 
an  uncharted 
sea,  but  he 
who  studies 
medicine  with¬ 
out  patients 
does  not  go  to 
sea  at  all.1 

William  Osier, 
Cu  Haitian  Physician 
(1819  1919) 


Urn1  of  l hoc  medical  schools  was  in  the 
al  \m i  Lt l *S|i e L ee l  iti  Damascus.  Under  tEu: 
d  live  lion  of  the  physician  Abu  a  I- Majid  aJ- 
Rahili,  Lite  11  Ljciltury  f tiler  Kuj  al-Dirl  ibn 
/..ingi  founded  the  hospital,  tf  was  named 
at  Lei  him  and  he  equipped  it  with  supplies  of 
food  and  medication,  while  also  donating  a 
large  numbers  oi  medical  hooks,  which  were 
housed  in  a  special  halL 

['.  voi>  a  place  fen  a  medical  career  to  blossom. 
I- uric  in  the  I  1  centurv.  .i  physician  culled 
at  Dakhwat  lirsi  so  ed  in  the  Nuri  hospital 
at  a  tow  wdai y  then,  as  he  increased  in  fame, 
hi-  income  from  private  practice  brought  him 
mucKweah  h  and  he  started  a  medical  school 
in  the  city.  Hi  is  career  route  mil  be  familiar  to 
many  physicians  today 


Many  renowned  physicians  taught  at 
the  medical  school,  and  physicians  and 
practitioners  sometimes  assembled  before  the 
.s Lilian,  Niur  aS-Din,  to  discuss  medical  subjects. 
At  other  times  they  listened  to  the  three -hour 
lectures  that  Abu  al- Majid,  the  director  of 
the  hospital,  gave  his  pupils.  Among  the  well 
known  Muslim  physicists  who  graduated  from 
the  medical  school  were  Ibn  Ahi  l  buy  hi 'ah,  a 
l  k  ce utiii  y  me d i ca I  h  i  s  t  u  r ia u ,  and  L bn  Ka fis, 
whose  discovery  of  the  lesser  circulation  of 
die  blood,  also  m  the  13  century,  marked 
a  new  step  in  better  understanding  human 
physiology. 


Instruments  of  Perfection 


You'rk  in  a  iton m  and  someone  brings  in  a  imy  with  a  doth  drapeif 
owr  it.  'I  his  person  sets  down  the  tray  and  ear  chilly  peels  hack  the 
cover  to  reveal  twenty;  tinely  made  but  oddly  shaped,  metal  tools.  The 
person  then  says  These  are  surgical  instruments  trom  hospitals  loday  and  from 
hospitals  a  thousand  years  ago.  You  have  to  separate  them  into  two  groups,1 
( Ion  Id  you  do  it?  Maybe  you're  thinking  ‘Sure,  that's  easy  Tire  thousand  year 
old  ones  will  be  rough,  c  rude,  unsophisticated  1  uU  lici  V  knives1  -  but  read  on 
before  you  decide. 


If  we  journeyed  back  to  10  century  southern 
Spain  we  Could  look  dvit  I  in-  shoulder  of 
a  t  Lining -edge  surgeon  catted  Ahui  Qasim 
khalafibn  al  Abbas  al-Zahrawi,  a  man 
known  in  lire  West  as  Aba  leas  is.  He  would 
have  already  written  id  Tusrif,  his  imdi  A 
encyclopaedia,  which  you  o n  read  mure  about 
in  the  ‘European  Medicine"  sec  lion  in  l  jjis 
chapter,  and  the  ‘Ckanlincs  '  section  in  Home. 


A  E H» >1  Syrian 
t  umriirirtiir-ilive  si.jmp 
-liunVirt;’,  .m  iirh  L 
IClEpI  siElNEl  tjl  i  ] Lf  IH  1 
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Included  in  of  Instil  was  a  [realise  called  On 
s r i  f '  t i ■,  w  Inch  inlroihiL.fcl  a  sla gge ring  culler 
turn  ot  over  two  hundred  surgical  took,  Using 
instruments  lor  surgery  was  a  revolutionary 
concept  because  it  enabled  science  In  change 
from  be  tug  specula  Live  in  experiment  at,  and 
tills  was  i  he  first  [realise  in  l he  lu story  o[  tired 
[Cine  to  illnsuate  surgical  instruments.  In  last, 
their  design  was  so  accurate  that  they  have  had 
only  a  lew  changes  m  a  millennium,  and  il  was 
these  illustrations  that  laid  the  foundations  for 
surgery  in  f  mope. 

The  constant  search  fur  tin-  perfect  in  1 1  umeill 
foj  the  sake  of  extreme  accuracy  became  the 
rule  with  Muslim  science,  am  I  is  the  principal 
rule  of  modern  science  today.  In  this  search 
<d  Zahrawi  illustrated  the  instrument  using 
clear  hand-drawn  sketches  and  also  provided 
detailed  information  on  hmv  and  when  il  was 
used. 

ror  example,  in  can  I  ersv.it  toil  he  slates 
that  ‘according  lo  ihe  opinion  oi  [lie  early 
( physician \J  cauterization  using  gold  is  belief 
than  when  using  iron.  In  our  opinion  the  use 
ot  iron  istjUEtkcT  and  more  correct. 

He  wrote  about  the  a Taper  [tmtjn nl)  Imi! 
and  its  use  when  treating  a  i  stula  in  the 
nose;  Uoctois  give  the  name  ‘listul.i  to  u  hat 
laymen  call  'aquiir  When  you  have  treated 


it  with  cautery  or  with  caustic  ;.u.'cnrding 
Ln  the  inslnu  timis  giWit  previously,  and  il 
is  not  healed,  then.-  is  nb  dear  method  [>( 
tri'UlTticnt  tfXCCpl  1,0  Clll  doVW'i  Nil  the  Inmiiiir 
at  ils  ri polling  and  kl  out  all  the  humidity  or 
pus  therein.  till  you  reach  ihcbmu-,  When 
itie  bow  is  iv.u'lird  ami  you  see  nee  rows  nr 
blackness,  KCttUX*  it  Willi  an  Enst  i  umcitf  like 
ibis  picluic  1 1  is  calk'd  'nmjili  head' and  is 
mudeot  Indian  in  mi.  Etc  hetitl  is  round  like  a 
buiUMi  but  is  engraved  with  marking*  lately 
ciigiaved.  l  i  ke  thuse  of  a  lilr  m  a  i'.isp_  I' kite 
it  on  l be  site  of  the  diseased  bone  ami  spin 
it  between  ytrnt  lingers,  pressing  down  a 
iHtfe  with  %  ion  hand*  till  \i>u  are  sure  all  the 
diseased  bone  has  been  sc  taped  away.  Ho  this 
.sever;!  \  l  titles.  '1  be  a  lei  I  he  place  bn  dressed 
with  stand  i  rag  at  id  styptic  remedies.  And  il 
l he  pi. sei  la-.  :  ■  ,11  id  llesh  is  generated  il  ere  and 
the  I  low  ol  sanies  ( pits  irom  a  wound  is  stayed 
and  I  here  is  in  return  after  leaving  lor  Earl) 
daw,  and  than?  is  no  sidling,  and  nothing 
i. merges,  you  may  Lnmv  it  is  pcdeetly  healed.' 

I  he  ease  o I  are thral  stones  was  the  subject 
oJ  many  page  ol  study  Al  Zalsrawi  devised 
an  instrument  ul-mistiab  (the  drill)  for 

C]  nslimg  (lies  I  -  s .  I.i  •  i  s' eel  itid  with  a 

triangular  sharp  end.,.,  tie  a  thread  proximal 
Eu  the  slune  ksl  it  slips  [rack.  InlmdiKc  a 
gently  ‘till  it  reaches  the  stone,  turn  il  round  to 
perforate  it  .,.  llillu'  onu  s  out  immeduldy. 
press  on  the  stone  from  outside  and  crush  it 
h\  UHii  linger,  it  breaks  and  Lome*  out  v,  it h 
tu  ine.  L|  you  do  ool  succeed  (hen  lIo  cut  ling.' 

I  ommentuig  on  tl  s,  I  ewo  and  Spink,  recent 
translators  ol  .tl  /.ah  raw  is  hool  ,  described  die 
original] r y  ol  the  instrument:  "Hus  device  o! 
Ahti  lea  sis  does  seem  to  have  Inreil  in  a  maimer 
a  true  U  JtoEr  ipter  (a  stone  crushing  machine 
used  to  shatter  kidney  si  ones  and  ga]  Is  toiler  | 
maw  centuries  earlier  I  ban  the  modern  era 
-nil!  loriipletL'k  Inst  sight  ol  and  not  even 
men  I  in  ned  by  the  great  middle -era  .surgeons 


'Al-Zahrawi  remains  a  leading  scholar  who  trans¬ 
formed  surgery  into  an  independent  science  based 
on  the  knowledge  of  anatomy.  His  illustration  and 
drawing  of  the  tools  is  an  innovation  that  keeps 
his  contribution  alive,  reflected  in  its  continuous 
influence  on  the  works  of  those  who  came  after 
him/ 

L  Lederc,  19  "  century  French  medic  al  historian 
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l-ranco  and  R.ue  nor  by  I  re  if\;  Cornel  he,  doyen  of 
ge nitO  urinary  s urge  i  v 

[bn  Zulu',  a  1 2:  -century  Seville  physician 
improved  on  this  device  by  lilting  a  diamond 
at  the  cud  of  the  steel  rod.  As  well  as  drills,  .J 
Zahrawt  jko  manufactured  a  knife  to  pcrfpt  cil 
cysto  lithotomy. 

Uthei  ijislrtimein.s  discussed  by  a  I  /ahrawi  in- 
dude  cautcri/alion  tools  ol  various  shapes  and 
si/.cs;  scalpels,  \  cry  sharp  knives  that  arc  used  tor 
making  a  v.ir u  ty  ol  incisions;  hooks,  llsulsIR  with 
a  shat p  or  blunt  hall  i  ircular  end  that  arc  still  used 
and  named  in  the  same  way  (blinu  hooks  were  in 
scried  in  the  veins  to  clear  blood  cloi.s,  sharp  honks 
were  used  to  hold  and  lih  small  pieces  ol  ij.ssL.ie 
so  that  then-  could  be  extracted  and  to  re l fact  the 
edges  ol  wounds);  lorccpx  metal  inslnniiejits  iv'illi 
two  handles  used  in  medical  operations  for  picking 
up,  pulling  and  holding,  tissue  (crushing  loneps 
used  two  jaws  for  crushing  and  removing  urinary 
bladder  stones;  delivery  lorceps  had  a  send  shell 
hr  end  designed  to  pull  the  foetus  from  ifs  mother 
an  nisi  rumen!  still  used  today  i. 

Remember  what  was  asked  earlier  'The  person 
then  says  "these  are  surgical  instruments  from 
hospitals  today  and  from  hospitals  a  thousand 
years  ago.  You  have  to  separate  them  into  two 
groups,"  (  nuld  you  do  if?' 
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Surgery 


Mode  rn  si  rca  rv  is  a  highly  sophislicakd  minimal  r>i^  i  d  i  tiliirta  s 
of  innovation  by  dctiicaicd  people  bent  on  saving  lives,  7hb  life 
saving  el  hie  was  beating  in  ihe  heart  of  Muslim  son  it  tec  it  Spain 
a  thousand  years  ago,  where  the  Muslims  performed  three  types  uf  surgery: 
vascular,  general  anti  orthopaedic. 


Hdflw  risihi  lh  ..t  Ivdi 

i  '  '■-cfnlurv  Liuni.ilii  i  l-:,  ^ i l 
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ilki>’UaUii[A  ■  Ik  treatment 
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Svivk'-kNit  SjInniLtiuglii  was 
a  physician  t  rum  A  in  as)  a, 
1 1 1.  rfwy . 


OiR'Ol  l he  nmsE  laiuoiis  Muslim  sfii r  neons 
;il  this  lime  lived  in  (  andube  ;lI  the  height  of 
Islamic  eivili/EitUHi.  A  lull  Qusim  Khaki)  lIui 
id  Abbas  dl  Zabrawe  was  known  in  Llie-  VVc‘sl 
as  Ahulcasi.s  lIiu!  you  am  raid  more  about  his 
work  throughout  this  Hospital  chapter,  He 
ohseived,  thought  piauhscd  mid  responded  U> 
vachol  his  [\uienk  with  skill  and  ingenuity,  ho 
HULL  li  so  [lul  Jk.l  w as  rei'ogniv.ed  in  his  day  as 
mi  cm  in  vet  I  surgeon  and  was  tourl  physician 
to  1  lie  ulerolal-  Vudalus,  al  Minis  nr 

lie  revolutionised  surgery  by  iiilrodikmg 
new  procedures,  over  two  hundred  surgical 
lliSlrtimenK  and  giving  detailed  accounts  of 
the  1  li  l  dei  tai,  phunnacent  ail,  and  surgii  i| 


disci plines  of  Ins  time.  His  hook,  ul  Until., 
also  established  the  rules  of  pi  at  Inal  medieri  e 
hy  cmphasi/tug  the  doW  aikI  den  ts  in  .lining 
every  medical  si  Rial  mo  eiKOuntvrcJ 

VI  Zahmwi  has  a  list  of  funds  to  his  name  and 
rca  hug  his  c  ui  rrct.ilum  v,  tUe  is  impres  ive  hi 
read.  New  procedures  lie  UUjodueed  included 
catgut  Lor  internal  stitching,  wim  h  i-  still 
used  in  the  simplest  to  the  mod  complicated 
surgen  Ltuhn  i  ..Ui'.ul  veins  to  Is  di  'nti.’i 
mil  Lind  Substance  cajxible  of  dissolving  and 
be  i  i  sg  acc  l;  pi  et  I  bet  he  b<  k  ! ; 

A  It  I  lough  al-Ziihrawi  was  the  Inst  (it  il$^  catgut 
ill  surgerv,  it  was  al  Ry/i  who  was  the  in  A  tu 
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use  animal  (sheep)  gut  lor  sutures,  and  AJ  Znhrawi 
;il>u  used  twisted  1 1  hi  vs  h'imi  sir  mgs  of  mu  ska  I 
instrument*.  for  survival  purposes. 

Re spi >n l1  s up  to  each  ease  with  ingenuity,  he  revolu¬ 
tionized  medical  procedures  in  mam  ways  like  us¬ 
ing  I : ei[ :  pliLe  ii!t.-[i  tui  Is-  t  teethi  desi  ]  rhing  how 

to  t.  mined  .sound  leelh  to  (hose  I  hat  were  loose  by 
gold  or  silver  wire;  introducing  a  surgical  treat merit 
(nr  sagging  breasis;  heing  lliL'  lirst  to  use  cotton 
In  control  bleeding:  performing  a  tracheotomy; 
regubrlv  Using  plaster  cusls,  and  lor  calculus  in  the 
urethra,  he  introduced  the  technique  of  using  a  hue 
dull  in  died  through  the  urinary  passage, 

He  alsu  detailed  how  tu  re  nun  c  a  uri nary  bladder 
stone  alter  uiishmg  il  with  a  sell  designed  insl.ru 
meul,  I  le  dtacutfed  simple  surgery  like  nose  |>ofyp 
ieiiun.il  and  complicated  procedures  like  I  lie  re¬ 
moval  ot  a  dead  baby  using  special  forceps  he  de¬ 
vised  him  sell'  He  mentions  caulen/nig  or  burning 
the  skin  lo  relieve  pain  and  how  to  correct  shoulder 
cl  relocation. 

With  all  his  mi  novations  lie  kepi  ho  palieiits  in 
miud.  and  inurdei  uul  lu  frighten  them  in  his  sur¬ 
gical  ope  ratio  nt  he  invcnlcd  a  concealed  kink-  to 
open  abscesses.  Jn  the  case  of tonsillectomies,  he 
held  the  tongue  w  ith  a  tongue  dej  ■  -smh,  and  then 
removed  the  swollen  tonsil  holding  it  with  a  hook 
and  snipping  il  oil  with  a  scissor- like  irish  nmnii. 

I  hH  luid  transverse  blades  which  cut  the  gland  and 
held  at  tor  removal  tnmi  I  he  throat  so  the  patient 
didn't  choke. 

A I  /ah  raw  i,  like  all  Muslim  surgeons,  displayed  a 
sensible  .uul  hum. me  iduUance  to  umlertulu  the 
riskiest  and  most  pamlcd  operations  like  all  Muslim 
surgeons,  as  they  were  aware  of  the  discomfort 
they  indicted  on  patient*.  Ihis  was  a  decisive 
hreaklh rough  ml  the  relationship  between  the 
surgeon  and  the  patient. 

\]  /ahrau  i  devoted  l  haplcrs  00  and  0!  ot 
I  nrgerj  book  to  the  topic  ol  performing  a 
IrarisVaguLul  t  vsLolithohmi),  1  he  removal  of  slon.es, 
On  St  r n^L  77  was  o  nty  r  me  of  t  h  e  1 1  n  i  r ty  books  to 


make  up  ul-'iUsrif,  so  this  makes  you  appreciate 
the  amount  ot  work  he  did. 


X  UnJV]  il  S-li  r  u,  ii_ j  I  Uml  ai  i  J 
caigul  dn  hut  Jiller  imicli 
iltUU  ILisisl'  in  vented  by  at- 
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1  le  also  described  the  operation  to  remove  bladder 
stones,  oj  The  I  evser  Operation1,  Apjiuriilus,  YU  nor 
as  it  was  t  ailed  in  ihe  Middle  Ages,  and  this  was 
similar  to  the  one  in  the  Sushrutti  Scimhitu  in 
Hindu  Medicine  Botha]  llazi  and  al  Zahrawi 
stressed  that  the  inner  me  is  toil  should  be  smaller 
than  the  external  one  to  prevent  leakage  ol  urine. 
The  stones  should  not  be  pulled  out  but  evlractud 
by  fort  eps  and  big  ones  should  he  broken  and 
then  delivered  out  bit  by  bit.  'I his  demonstrates 
then  caie  to  avoid  damage  to  Ihe  tissues,  exec ssjve 
bleeding  and  formation  of  any  urinary  fistula,  VI- 
/  ah  ran.  i  also  said  evei  y  piece  should  be  removed 
because  even  if  one  is  left  il  will  increase  in  si/e 
I  his  advice  is  sEill  stressed  mivvadays. 


'Surgeons  must 
be  very  careful 
When  they 
take  the  knife! 
Underneath 
their  fine 
incisions 
Stirs  the  Culprit 
-  Life!' 

I  mill  Dick  in  Sim 
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I n  gynaecology,  his  work,  along  with  that 
of  other  Muslim  surgeons,  was  pioneering. 

He  gave  instruct  Urns  lor  training  ee  lid  wives 
on  how  to  perform  unusual  deliveries  and 
remove  the  afterbirth.  He  also  designed  and 
i  n t  ro cj need  vaginal  d i Inters , 

Ibh  a  I -Quit,  a  1 U'-centuiy  Syrian  physician,, 
pointed  out  the  dil[k.nJi.)  of  surgery  in  a 
woman  'beam.se  she  may  be  a  virgin,  or  shy, 
and  a  finger  can  not  be  pushed  into  Iter  vagina 
in  search  of  the  stone,  or  a  big  incision  may  be 
needed  . . .  and  that  is  dangerous,  or  she  may 
be  pregnant  and  surgery  will  endanger  her 
pi  eg  nancy. " 

As  well  as  al-Zahrawi,  there  were  many 
surgeons  in  Islam  who  carried  out  ground¬ 
breaking  work,  including  Ibn  Sina  in  the 
[  l1h  century,  who  was  from  present-day 
IVbeldsten.  He  wrote  Canon  which  addressed 
the  breadth  of  medicine,  and  you  can  read 
more  about  him  in  ‘Bone  Fractures* 

In  the  opinion  of  Ibn  Sina,  cancer,  al-samtan 
in  Arabic,  was  a  cold  tumour  that  did  not  get 
inflamed,  and  was  painless  at  first.  Certain 
forms  became  painful  and  often  incurable 
when  they  reached  an  advanced  level.  He  said 
Cancer  grew  oleI  o£  the  centre  [List  like  tin?  legs 


of  a  crab,  from  which  it  took  its  name.  I  lie 
internal  cancers  appeared  without  the  patient's 
awareness,  and  despite  their  pain,  pane  tits 
could  live  quite  long  with  them.  The  only 
forms  of  career  upon  whu  h  i  lie  surgeon  could 
intei  \  cm  \u'i c  the  'limited  cller ce  s'  !  lore,  Ike 
incision  had  to  be  perfect,  so  ah  of  the  tumour 
would  be  extracted-  I  lowever,  surgery  was  not 
always  conclusive  and  definite,  lor  the  cancel 
could  often  reappear.  Ihti  Sina,  in  fact,  advised 
against  the  .urpujalinn  of  the  female  breast, 
for  it  favoured  the  spread  of  the  disease,  lie 
then  pointed  out  that  oxide  of  copper  or  lead, 
although  unable  to  cure  the  disease,  could  be 
elbe Sent  in  stopping  the  spread  ol  the  cum  er. 

Ihn  Sina,  like  al-Zaivrawih  spoke  an  many 
topics.  On  the  retention  ol  bladder  slimes  he 
explained:  Mf  the  patient  lies  on  his  back  and 
his  bullocks  arc  raised  and  he  was  shaken,  the 
stone  moves  away  from  the'  passageway 
urine  streams  out,  il  may  also  lie  cu.o  to  push 
away  the  stone  by  a  linger  in  the  rectum.. .  If 
that  does  not  work,  use  a  l  at  held  to  push  she 
stone  buck....  If  it  was  dellicuU  to  be  passed 
do  not  push  hard.  Hi  ts  is  quite  similar  to  how 
modern  urologists  handle  Lsn  obstructing 
posterior  urethral  stone.  7hev  push  il  back 
either  by  a  catheter  or  endoseopLcally 

According  to  Ibn  aJ-Quff,  surgical  treatment 
of  large  bladder  stones  was  easier  than  that 
of  small  ones  because  the  large  ones  either 
stopped  in  the  urethra  or  were  m  the  cavity 
of  the  bladder,  and  here  they  could  be  more 
easily  tell. 

From  all  this  evidence  we  can  see  that  a 
thousand  years  ago  ailing  people  were  treated 
in  hospitals  and  looked  aftei  incredibly  well 
Unlike  today  we  do  not  have  survival  rates  or 
statistics  of  success,  but  we  do  have  copious 
notes  from  the  great  surgeons  ol  the  Lime, 
these  notes  of  practices  and  research  changed 
surgery  irreversibly,  Joj  l he  better  ol  all,  even 
us  in  the  21  '  century. 
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Blood  Circulation 


The  history  oe  the  discovers  of  how  blood  travelled  round  the 
body  is  as  intricate  as  the  veins  and  arteries  carrying  it,  rllu  anciem 
fr  reeks  thought  that  the  liver  was  the  origin  of  the  blood,  believing 
food  reached  the  liver  from  the  intestines  through  the  veins.  In  the  liver,  blood 
would  he  tilled  with  "natural  spirit"  before  it  continued  the  journey  to  the  right 
heart  ventricle,  and  then  to  the  rest  of  the  body  parts. 


J  lien  Galen,  a  Greek  physician  and  scholar 
hi  (lit  2  c  oett  nry  (,  L,  made  hurt  her 
obsei  vjlmns.  I  Tc  said  that  die  blood  reaching 
the  r  ivjvi  cidc  ot  ibe  heart  wen  I  through 
invisible  pores  in  the  cardiac  septum  to  the 
Il-Ll  sideot  tlie  heart-  Iteie  i|  :m\ed  with  r' i l 
to  create  pirit  and  was  then  distributed  to 
■In-  body.  According  to  his  views,  the  \eaious 
system  vas  quite  separate  from  tht  aru  rial 
system,  ewept  when  they  came  in  con  I  act  hy 
small  unwen  shun  I  s'  or  channels 

I  or  centuries,  ihU  t  v  plana tkm  was  accepted 
as  the  truth  until  the  si  -ly  •  discovery 
re  emerged  i n  lb  century  Eu rope,  w hen 
William  I  l.i  vuy  made  giound breaking 
research  into  I  he  circulation  of  the  blood  and 
the  function  ul  the  lu  nr.  Harvey  argued  that 
the  hear  i  v,  a.-  ,u  the  centre  of  the  circulatory 
svsU  iiL,  itcl  he  was  known  as  I  he  person  who 
discovered  humour  blood  travels  round  our 
bodies. 

Well,  that's  one  story,  because  in  1924  a  very 
impoi  Lint  man  ii  scrip!  was  unearthed  and 
mack  known  to  the  work  I  hv  an  i  gypti.in 
physician,  !>r  Muhvo  a!  I  teen  Akawi.  He 
disemered  a  seven  hundred  year-old  lie. nisi 
entitled,  i  'ommenlarv  on  the  Anatomy  of  the 
i  ‘ lu  ion  of  iviOiirtnti  in  the  E  Russian  state  lil  i  ary 
in  Berlin.  [  le  was  researching  the  history  or 
Arab  Medicineat  the  medic aE  faculty  ul  Albert 
Ludwig  University  in  Germany  I  his  disi  mery 
rt:  vv  a  let  I  an  import  ji  it  sl  i  e  ill  i  lit  I  aU ,  w  h  kh  up 


to  then  had  been  ignored:  the  first  Jc  sc  up  [ion 
of  i  he  pulmonary  urvubtiou. 

!  I  ie  m  am  i  sc  ri  pt  f  am  t  me  nit  i  rv  tw  ?  Iho  \  m  Homy 
of  fht: {  unon  itj  L'.ii  eittttf  was  wnMen  by  I  bn 
Xafis,  a  Muslim  scholar  horn  in  I  Jainascus, 
Syria  ill  1210  Cli  and  cekteated  at  the  lari  unis 
Kttii  Hospital,  When  he  graduated'  he  was 
invited  to  Gaiio  by  [In  mlLuiol  Pry  pi  to 
work  b'.-s  the  Prim  Lp.il  ol  the  X.ism  I  io.spcial, 
founded  hy  Salad  in  in  t  aim. 


Yn  well  as  having  lL  busy  pnslessiunal  (Jlii  l  -l1  !  as 
.1  physician  and  legal  aullinrit  v,  Ihn  Kalis  wrote 
j  number  nl  bonks  on  a  va riels  ol  sobivi  Ls 
h  fill  ht\  l  ik  yv  lojiaedic  knowledge.  I  llesc 

hliol  ■■  illi  hided  Ihtitk  Of  Sl'Jl-l  ^ l  l /  \ih.'tthll\  fihhl 

and  ,Yf aiintl  i  iu  wtapocitio,  but  his  big  work 
was  ComtitiL'iiliit  Y  Oil  the  hint  iunv  of  the  ■  'ititoii 
of  [vhettmi. 

<  \wtiihifhu  i  on  the  Annioniv  of  the  (mi ion 
of  { vHYiinn  wmn  4  disr  u-ssinu  ol  (he  work  o! 
another  imeUi'clual  giant,  Ebn  Nina,  otherwise 

•Tr 

know  n  as  'A',  it  ensue  .Ye  knuia  was  born  in 
^SU  t.d  \  a  small  villas  m  an  area  Lhat  is 
io\\  amt  lif]  a  Riiwia.  I  k  was  a  polymath  who 
excelled  in  phi  .’.up]u.  I  a  .  and  medicine. 

Hut  Kalis-  nv  n  In  ali-  ll  was  responding  lo 
Auceima's  mnuumenlal  work,  called  i'auoti 
lot  ’n.  >j  l.  v1,  hs'i.Ji  inivaiL  u- s:at  ntoi  u  ah  Licit  in 
1  hr  section  on  Ihme  I  racutresi 

Elm  Kali  .  commentary  was  so  tarrnms  be¬ 
cause  nc  sicciinm  K  .studied  and  de^  ribed  the 
pulmoiian  circulatimi.  In  it  he  explained  the 


role  of  tile  heart:  anti  lungs.  ha  effeti  the  res 
inr.itoj  y  s  .lent  emphasizing  that  Wood  was 
pnritieJ  in  tla  migi,  where  it  was  refined  on 
cm  iuic  r  w 'it  h  t  he  air  i  n  h  a  led  frx  mi  t  he  o  n  ic  r 
atmosphere. 

In  one  paragraph,  he  describes  the  anatomy 
ol  the  heart  and  disagrees  with  I  bn  Sinai  ‘The 
opinion  oflhn  Sina  that  the  heart  has  three 
ventricles  is  not  correct.  The  hem  t  has  only 
two  vent  riche  ,-.  and  between  ll  iese  two  I  here 
is  absolutely  no  opening.  Also  dissection 
gives  this  he  to  whal  they  saitl,  as  the  septum 
between  these  l wo  ■.  a\  ities  is  much  thicker 
than  elsewhere.  The  benefit  old  his  blood  [that 
is,  m  the  right  caulvf  is  to  go  up  to  l  he  lungs, 
mix  with  what  is  in  the  longs  til  an,  and  then 
pass  through  I  he  pulmonary  vein  lo  the  Idl 
cavity  oi  the  two  cavities  of  the  he  ail _ 1 

Chi  how  the  blood’s  pulmonary  circulatory 
system  worked,  Ibn  Kafis  explained  that  the 
system  w:i\  based  on  t  he  movement  of  Mood 
from  one  chamber  ot  the  heart  to  the  lungs 
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anti  llicn  back  to  a  different  thambei  nl  I  he 
heart.  According  to  him,  nutritive  blood  pro¬ 
duced  by  tilt'  In  ft1  wJA  distributed  through  tilt 
veins  to  all  l he  organs  and  peripheral  parts 
oJ  l  h l ■  body,  while  blood  eithimced  with  vital 
pitennva  fair  from  the  lungs)  flowed  through 
the  a  nc  ite-.  to  all  parts  of  the  body,  liis  in  no¬ 
vation  was  Lo  say  that  the  venous  blood  from 
the  right  vent!  k!e  of  the  heart  (to  be  enhanced 
with  air  from  the  lungs)  had  to  pass  through 
I  he  lungs  before  entering  the  lelt  veittrk  le,  a  I 
which  point  [L  could  enn  r  ihe  arteries  as  arte¬ 
rial  blood. 

In  his  own  words  he  said:  ;.,  the  blood  from 
the  right  chain  tier  of  the  heart  must  arrive  at 
the  left  J  umber,  but  there  is  no  direct  path 
way  between  them.  Ihe  thick  septum  of  the 
hear  L  is  not  perforated  and  does  not  have  vis 
ible  pores  as  ^ome  people  thought  or  invisible 
pores  lls  ( L.ilen  thought.  Ih.e  blood  I  rum  the 
rigid  chamber  mu'-i  flow  through  the  pulmo¬ 
nary  artery  to  the  lungs,  spread  through  Us 
substance,  be  mingled  with  air,  pass  through 


[ h l‘  pulmonary  vein  to  ie;uh  the  Edi  ilutiober 
of  the  heart 

In  inodet  n  language,  this  is  translated  as 
follows.  Blond  that  has  waste  in  it  come 
into  the  right  atrium  through  the  large  vein 
called  the  vena  cava.  Killed  with  this  waste 
rich  blood,  the  right  aliium  then  contracts, 
pushing  the  blood  through  a  one  way  valve 
into  the  right  ventricle.  In  turn  the  right, 
veu  I  ride  fills  and  eon  I  rack,  sending  [lit- blood 
into  the  p  u  Into  nary  a  rlory  which  connects 
with  the  kings,  [here.,  in  the  LOpillai  res,  Ike 
exchange  nl  carbon  dioxide  and  oxygen  takes 
place,  die  blood  is  now  oxygen  rich  as  k 
enters  the  puhnonar  y  veins,  reluming  to  the 
heart  via  the  left  atrium,  lire  left  atrium  fills 
and  contracts,  pushing  oxy  gen -rich  blood 
through  a  one  wav  vahe  into  ( be  lelt  ventricle, 
rI  he  left  vent r kle  contracts,  forcing  the 
blood  into  the  aorta  from  which  ils  journey 
throughout  the  body  begins, 

11ic.se  impo  riant  observations  uere  not  known 
in  linrnpc  until  three  hundred  years  later, 
wh  e  i  i  A  i  u  l  r  ea  A I  p agi  >  o  I  I  tel  E  u  no  t  ra  1 1 si  al  e  cj 
some  of  Ibn  Wifi  s'  writings  mm  I  atm  in  17 17 
Following  tins,  a  number  of  attempts  were 
made  to  explain  ihe  phenomenon,  including 
by  Michael  Servetus  in  his  hook  i  ..In  bikini  uni 
Reslit  nl  iu  in  I  ”v>3  atul  Ke.ikhts  Colombo  in  his 
book  He  re  Anatomic li  in  15.V9.  finally  il  was 
Sir  William  T  larvey,  in  I §28,  who  credited 

with  for  tile  discovery  ol  the,  whilst  Ibn  \ati> 
remained  ax  the  pionen  o(  tliel  -sser’in 
L  pii  im  ona  ry\  c  i  t  cic  tat  ion. 

It  was  only  in  I4>7  that  Ibn  Kalis  was  l  reiliied 
with  the  discovery.  He  Irud  died  less  than 
seven  hundred  years  eai  her  in  I  2Mg  t  !]■  allcr 
donating  hie  house  and  library  to  the  recently 
constructed  a  I-  Mu  nsu  ri  Hnspiud  in  Ctti  rp. 


T7I 


'Anyone  who 
wants  to  be  a 
good  doctor 
must  be  an 
Avicennist.' 

CM  European 

cum  moil  saying 


Ibn  Sina's  Bone  Fractures 


Ih\  mna,  known  as  aviL'eniiii  m  l he  west,  was  so  highly  regarded  that  he 
was  compared  to  Galen,  the  ancient  Greek  physician,  and  he  was  known  as 
the  "Galen  ol  Islam!  Because  of  his  greal  celebrity,  many  nations  competed 
to  celebrate  his  anniversary  with  t  urkey  being  Lite  first  in  1 V 37,  nine  hundred 
years  alter  his  death. 


To  appreciate  his  contribution  in  developing 
the-  philosophical  and  tnedkal  sciences,  all 
members  o|"  l  NJ  S(  .O  celebrated  a  thousand 
years  a!  let  his  birth  in  [yftU. 

i  tc  was  born  in  Alsluuia  now  in  l  /  be  Ids  I.  m, 
and  left  aged  twentv  one,  spending  !  lie  rest  of 
Ills  hie  in  v.n  lolls  J'etsiati  town-,  becoming  a 
renun  netf  |  philosopher  and  medic.  "I  hruugh 
Ills,  lite  lu'  composed  27ft  uod-  s,  It  cvtUl  1  in 
Arabic,  except  tor  a  few  small  books  written 
in  his  mother  tongue,  Persian.  L  i In r tuoatel y, 
most  of  these  works  i  ave  been  lost,  but  there 
are  still  sixty  eight  books  or  treatises  available 
in  eastern  and  western  libraries. 

Me  wrote  in  all  branchesni  science,  but 
he  was  most  interested  in  philosophy  and 
nieihcine,  so  some  recent  historians  called 
him  a  philosopher  more  than  &  physician,  but 
olhers  say  he  wax  the  'Prince  of  the  Physicians 
dui  ing  the  Middle  Ages, 

"the  majority  of  his  work  was  in  medicine, 
hotly  three  works  were  in  this  area;  twenty 
four  in  philosophy;  twenty  six  in  physics; 
thirty -one  in  theology;  twenty- three  in 
psychology;  fifteen  in  n i a 1 1 1 ei ua I  ks ;  i  wen t y 
two  in  logic;  and  five  in  Quran  interpretation. 
He  also  w  1 1  ite  on  asceticism,  love  and  music, 
an  d  he  wrote  some  stories 

Af-Qmtutf  h  oj 1  t'ibb  or  Cwk  of  l a  own  hr 
’■jVi/ichn  was  hi1’  most  important  work,  and  is 
known  in  5  nglish  as  the  CiIhph.  It  was  written 
in  Arabic,  and  has  been  described  as  the  most 


LnnoMs  MU'diial  tvetbook  cvei  written  because 
its  a  unique  reference  lull  of  all  medical 
know  Ledge,  gathered  l  mm  mam  civil  oil  ions 
until  his  time 


t  JrCii  W''  eviiUicy  (ipeniniL  p.i^i  'in-,  in  si  ol' 
Hu  (  :<<  A  Tl  i-j i l’.’ i n ■  Lt\  Ibn  Slew  (Avk'VPuntBp.  He 

starts  with  (met  .iml  Supphi  .ilium  ,eitJ  .h.ilutLilH'ir-  |u 
•Ssrpjujl  i k.i : i lhul I  iphnii!-  .icsd  Hes  l!-  ihJ.lii1s  .tint 

tlHtlj-MLlii  MLS. 


I \\  l Ei! i  12  t  L'iUui'|i  t he  essen t i j Is  i »J  1  [  ie 
( .tutitfi  were  i  nude-used  lit  make  die  ideas 
more  readily  accessible:.  ami  com  men  I  a  nos 
w  eie  WTtLkii  to  clarity  tile  *.  outents.  I  lie  most 
popular  short  vi.  rsiou  one  calk'd  Hie  i  amuse 
Hank  in  MiJitine,  WTiltcn  in  Syria  I  y.  (I'm  Nat  is, 
who  died  ill  12KS. 

I  lie  t Mtsoti  was  made  up  of  live  hooks.  The 
m  si  was  im  rue  rued  with  general  medical 
principled  ihesci-ond  with  materia  medic;); 
tile  third  with  diseases  incurring  in  j 
particular  paitolThe  body;  the  fourth  with 
diseases  not  specitiO  lu  one  bodily  part,  like 
fevers  and  also  trail  mark  injuries  .such  as 
fractures  and  dislocations  of  bones  and  joints, 

I  he  hnal  bonk  contained  a  formula  giving 
recipes  for  coin  pound  remedies. 

I  be  fourth  book  about  fractures  bad  iwu 
treatises;  one  was  called  ‘  fractures  as  a  Whole! 
ami  I  be  second  was  krai  hu  es  of  I  very  bom- 
Separalely.1 

bract ii res  as  ,l  Win  3e’  described  tin1  causes, 

K pcs,  forms,  methods  ol  treatment,  and 
uiTiiplit  alii  n  td  (rat  Lurct,  talking  about 
I  raclun-,  in  nerak  while  ‘I  T  ,u  lures  of 

J  very  bone  Separately'  looked  at  the  special 
characteristic  •  o!  fractures  of  each  bone!  Ihn 
Siiia,  bv  Lisimj,  Lius  form  ol  T  splanaEion,  was 


very  close  to  following  die  format  of  model  n 
medical  textbooks. 

I  If  drew  attention  to  the  in  ces  ity  ol  not 
splinting  the  ii, untie  limtiedi  T,  id  vising 
postponing  it  beyond  the  Eiflh  day.  kudu);  this 
is  called  the  Iheor)  .  I  krluved  splintage  and 
now  Pm  lessor  (  leurge  Perkins  is  considered 
1  he  p  to  nee  1 i  f  i  hi  s  t  henry. 

I  bn  Nina  talked  about  wbai  is  now  called 
'Fk-iiu fracture  3iWG‘  a  I  ho  use  ml  wars 
brio i  r  b' -imel. 

'the  arrangement,  comprehensiveness  and 
methods  of  explanation  of  I  he  (  iiium  were 
very  close  to  the  lay  out  ol  modem  medical 
textbooks  with  legard  In  classification,  causes 
ol  diseases,  epidemiology  si  mptoms  and 
signs,  and  treatment  and  prognosis.  This  made 
the  Cm  ion  the  mo  si  widely  used  medical  book 
in  both  Muslim  and  European  countries,  and 
it  was  known i  to  l  .urupeunsin  the  12"'  century 
Latin  translations  ol  ties  aid  of  Cremona.  It 
remained  in  use  m  rr.edkal  schools  at  Louvain 
a  nd  M  out  philter  until  the  IT"  ceil  tu  ry  .and 
according  to  the  foornat  ol  L  .  i  S<  •  >  it  was 
Still  tn  use  al  Brussels  University  until  1V0#, 
well  into  the  age  ol modern  medicine! 


'Medicine  was 
absent  until 
Hippocrates 
created  it, 
dead  until 
Galen  revived 
it,  dispersed 
until  Rhazes  (al- 
Razi)  collected 
it,  and  deficient 
until  Avicenna 
(Ibn  Sina) 
completed  it.' 

De  Pou re.  European 
physician 


t  .tiV-LT  i'll  the  t  .Mill  L'JjlUHl  1 1 1 

Mm  SeimC  ( 'liiitm  if  ,VJis.rn  cifi'. 
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□  v  o  <  Notebook  of  the  Oculist 
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Ni-ar]  v  i  \  i  ry  vii  hlcal  book  by  Muslims  a  thousand  years  ago 
covered  some  aspect  of  eye  diseases.  Their  studies  were  limited 
only  because  animal  eyes  were  used  instead  ot  human  eye  ,  because 
rhe  dissection  of  the  human  body  was  considered  disiespei  uul  in  principle. 
However,  that  didn’t  stop  the  oldest  pictures  of  the  anatomy  of  the  eye  from 
being  constructed. 


Muslim  e\  e  surgeons  or  ophthalmologies  of 
I  he  !  G,h  to  I  he  13  centuries  were  performing 
operations,  dissecting,  discovering  and 
wi thug  ahoiii  their  tin  dings  in  texibooks 
and  monographs.  According  to  Professor 
Hirschberg.  an  eminent  2tJ:l  -century  German 
Prole ss or  of  Medicine,  thirly  ophthalmology 
Inti  books  were  produced,  and  lourieen  ol, 
them  still  exist  today. 

Modern  terms  were  used  like  conjunctiva, 
cornea,  uvea  find  retina.  Operations  on 
diseases  of  the  lids  like  trachoma,  a  hardening 
of  fh.  I  - 1  s :  l  !  (  of  i  he  lie,  wr,  also  uimmnn 
piaclke.  The  treatment  of  glaucoma,  an 


i  ncrease  in  the  intraocular  pressure  of  the  eye, 
under  the  name  n!  'headache  of  (he  pupil  was 
popular,  bul  the  greatest  single  contribution 
m  ophthalmology  l.n  the  Muslims  w,i.  in  the 
treatment  ol  calami  Is. 

The  term  tdi  Calarai  L  in  Arabic  is  tut^itl 
uj'H.  Ah*1  means  water  or  w  ater  descending 
ouio  the  eyv,  s's  liii:l  i  is  die  water  .no  muuLiting 
i n  the  lens,  making  il  snggv and  cloudy 

To  restore  vision,  al  kn\  s e l i r  froi u  10 
century  Iraq,  designed  a  hollow  needle  and 
inserted  it  through  the  ti  in  hi  is,  where  the 
cornea  joins  the  conjunctiva,  to  remove  the 


i  atarau  by  Miction.  I  hi*  type  of  cataract 
operation,  among  others;,  is  Mill  carried  out 
today  with  some  added  modern  techniques, 
such  as  freezing  the  lens  before  suction. 

from  his  shade  and  practise  he  then  wrote 
the  Book  of  Choices  in  the  Treatment  ofhye 
Di$eu>e>,  which  discussed  forty  eight  diseases, 
dins  manuscript  (No.  £94)  can  he  found  in  die 
f  scoria]  Libra  rj  in  Madrid* Spain, 


'During  this  total  darkness  in  medieval  Europe  they 
[the  Muslims]  lighted  and  fed  the  lamps  of  our 
science  [ophthalmology]  -  from  the  Guadalquivir 
[in  Spain]  to  the  Nile  [in  Egypt]  and  to  the  river 
Oxus  [in  Russia].  They  were  the  only  masters  of 
ophthalmology  in  medieval  Europe.' 


Until  the  20*  century,  ai-Mawsiii^  work  was 
only  available  in  Ambic  and  a  1  ^‘-century 
H  ebrew  tr.i  n  si  a  tion .  f  h  e  t  ie  r man  ve  r sion 
was  made  as  tecemiv  lls  3905  by  Professor 
If irschlxTg  who  wrote  that  alMawsili  was; 

I  he  most  clever  eye  surgeon  of  the  whole 
Arabian  Literature’ 

A  contemporary  of  a  I  Mawsah  and  the  most 
fiimoLis  of  a!E  the  oculists  of  Islam  was  Ah  tbn 
Isa,  also  from  Iff  century  Baghdad,  Iraq.  He 
v.  role  die  Notebook  of  the  Oculist  and  this  was 
tile  most  complete  text  book  on  eye  diseases 
which  was  translated  into  Latin s  and  printed 
in  Venice  in  1 19/ .  Again  Professor  Hirschberg 
and  Jus  fellow  eye  surgeon  Upper i  translated  it 
into  German  in  190-Land  the  English  version, 
by  American  oculist  and  academic  Casey 
Wood,  appeared  m  1936. 

Jbti  Isas  book  Notebook  of  the  Oculist,  was 
the  authoritative  textbook  on  ophthalmology 
lor  centuries,  describing  3  30  eye  diseases, 
including  several  forms  of  trachoma  and 
ophthalmia, 

3i  Ev  also  the  oldest  Muslim  work  on 
ophthalmology  that  is  complete  and  survives 
in  the  original  slate.  Dr  i  yril  lilgood,  a  20"- 
century  British  medical  historian,  wrote:  "lire 
first  pari  is  devoted  to  anatomy,  the  second  to 

Use  .ijiiihimv  of  llie  L'yc,  Lmm  a  L1  tentery  rnaruiserLpi. 
rcEcrraU"  Ed  die  mvifiseon  ophthalmology  hv  Hli  nay  n 
ihn  lsliat|,  n  V  -c. trfi I tj c  y  C ’ti r LSt i a r’i  I  mill  JJaghiUtl.  Note 
tlui  cJuriUL;  Muslim  twiljijtiniL,  Muslim  and  non Muslim 
worked  side  by  sidv. 'ihete  was  iso  pu'iudke. 


Pi nh>si>r  )  Hirxchberg  concludes  his  address  tn  (he  American  Medical 

Association,  fuly  1905 


*-r  bJfoJka. 


Muhammad 
ibn  Qassum 
ibn  Aslam 
ai-Ghafiqi's 
book.  The 
Right  Guide 
in  Ophthalmic 
Drug' ...  is  not 
just  confined 
to  the  eye  but 
gives  details  of 
the  head  and 
diseases  of  the 
brain. 


'Muslim  physu  ians  have  been 
in  the  forefront  of  the  t fort  to 
prevent  blindness  since  1000  CE, 
when  al  Razi  become  the  first 
doctor  to  describe  the  reflex  nit  ion 
of  the  pupil  At  about  the  same 
time, ...  al- Maws ili  invented  the 
technique  of  suet  ion -removal  of 
cataracts  by  the  use  of  a 
hollow  needle 

Optometry  Today,  publication  of 
the  Association  of  Optometrists, 
England.  March  28.  1987 

the  external  diseases  of  the  eye,  and  the  third 
part  to  internal  diseases  O'f  the  eye  which  are 
not  visible  upon  inspection.  ..  Hie  nearest 
approach  that  Al i  makes  to  the  modern 
conception  of  eye  disease  as  a  manifestation 
ot  general  disease  is  when  he  urges  the 
practitioner  to  realize  that  defective  vision 
may  be  due  to  a  disease  of  the  stomach  Or 
brain  just  as  much  as  to  an  incipient  cataract  ' 

Ibn  Isa  was  not  the  only  eye  surgeon  to  urge 
that  diseases  of  the  eye  were  a  sign  of  other 
ailments.  Abu  Rub  Muhammad  ibn  Mansur 
ibn  Abdullah,  known  asal  furjani,  from  Persia 
around  308B,  wrote  a  book  called  The  Light 
of  the  Eyes.  One  chapter  dealt  with  diseases 
that  lay  hidden,  but  whose  signs  were  dear  in 
the  eyes  and  vision,  like  third  nerve  paralysis, 
blood  disorders  and  toxicity. 

An  oculist  who  has  been  immortalized  in  a 
bust  in  Cordoba,  southern  Spain,  is  Muham¬ 
mad  ibn  Qassum  ibn  Astam  al-Ghafiqi.  I  le 
lived  and  practised  in  Cordoba,  writing  a  book 
called  Vie  Right  Guide  in  Ophthalmic  Drug. 


The  book  is  not  just  confined  to  the  eye  but 
gives  details  of  the  head  and  diseases  of  the 
brain.  Reporter  Rageh  Omar  said  in  the  RPC's 
A r:  kbm ic  History  of  Europe  that  al-  Ghafiqi  ^ 
treatment  of  the  eye  disease  liachoma  was 
carried  Out  until  World  War  I  His  bust  is  in 
the  municipal  hospital  of  Cordoba  and  wa- 
e reded  in  3965  to  commemorate  the  BOU 1  an 
adversary  of  his  death. 

In  the  United  Kingdom  today,  cataracts  arc  [lie 
most  common  cause  of  blindness  in  people 
over  fifty,  but  there's  good  news  trom  the  Royal 
College  of  Ophthalmologists  who  say  that: 
'Cataract  surgery  has  excellent  outcomes  and 
makes  an  enormous  difference  to  patients 
lives.  Over  three  hundred  thousand  cataract 
operations  were  undertaken  by  M  IS  stall  jn 
England  last  year  [2005];  making  it  the  most 
commonly  performed  elective  operation  in  the 
country.' Who  would  have  thought  that  a! 
Maws  ills  work  in  the  ICC  century  would  have 
laid  the  foundations  for  an  incredibly  popular 
21  century  surgery? 


CataraQ?  removal  operation 
ha:-,  not  ^hanged  ir,ui:h  from 
(he  i ulici  of  a3-Mawssli 


\ 
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Leix:  LHJterent  botjuiicat 
ipcLH.5.  Irom  y.  [realise  by  Lb-n 
al  Baytarof  Vlola^j.  I  5 ''  lch- 
tury,  giving  the  physiology 
of  plants  and  dcsi.  options  of 
their  sewing  environment 
.is  n'cll  .is  rfi^ir  mainte- 
paiHC  Th<  h:J[  is  from  Tilt: 
etvs  ni[^4,ripi  r tl  Kufi  and  the 
right  Irom  lilt:  rnanuh(.ri[M 
of-Filahn. 


I  bn  Sanaa]  un,  who  died  in  1002,  wrote 
Collection  of  Simples*  Medicinal  Plants  and 
Resulting  Medicines,  litis  was  a  classification 
of  plants  and  their  medical  properties  based 
on  the  work  of  hb  predecessors.  Also  in  the 

I I  century,  I  bn  Sin  a  in  his  Canon  listed  L  42 
p roped  ies  o  f  herb  a  l  rent e  d  i  es. 

Botany,  the  scientific  study  of  plants,  and  the 
use  of  plants  in  medicine  went  hand  in  hand. 
While  men  like  Abu  I  lanifa  al  Dinawari, 
called  rthe  father  of  modern  botany1,  were 
compiling  vast  lists  of  plants  in  books  like  h  is 
A  Treatise  on  Plants,  others,  like  al-Razi,  a  lfi1h- 
century  medical  scholar*  used  colchicurn  as  a 
drug  tor  the  treatment  of  gout. 

As  botany  became  an  academic  science, 
chemistry  was  advancing  at  an  incredible  rate, 
and  both  these  developments  helped  to  propel 
herbal  medicine  into  the  mainstream.  Coupled 


with  the  appearance  of  improved  water  raising 
machines  and  new  irrigation  techniques  in  the 
H)1 II*1  century,  experimental  gardens  sprouted 
and  herbs  were  cultivated. 

Al-Andalus  or  Muslim  Spa  lei  was  a 
springboard  for  herbal  development.  In  ll11, 
century  Toledo,  Spain,  and  later  in  Seville, 
the  first  royal  botanical  gardens  of  Europe 
made  their  appearance.  Initially  they  were 
pleasure  gardens,  but  they  Eilso  functioned  as 
trial  grounds  for  the  acclimatization  of  plants 
brought  from  the  Near  and  Middle  East. 

You  can  read  about  I  bn  ai-Baytar  of  Malaga 
in  the  Pharmacy'  section,  but  the  basis  for  his 
work  Dictionary  of  Simple  Remedies  and  Pood, 
an  enormous  pharmacological  encyclopaedia, 
reflects  his  botanical  skills;  in  this  he  studied 
three  thousand  different  plants  and  their 
medical  properties. 


‘and  the  leaves 
of  the  tree 
were  for  the 
healing  and  the 
restoration  of 
the  nations.' 

The  Bible,  Revelation 
Chapter  22  verse  2 


Clinics  herl'MlisL.s  preparing 
Jifrbitl  r'ij  i  nt<  I  ii"i . 


(  !  |  n  i  l>- n  c  th  itkwim;: 

ViMf  in  pm  Li  13  •  t ft) tiny 
\r<tbh.  beldnical  treatise; 

I  "> h  ■:•■  ■:( i r i lM  [■•■  lumiLji"  Lils 
vtudeol  n  mjntlr.slkr  uurt, 

■■  ■L'.-.ii  lI<  l1  o<  a  Li  Ljj.fi  ly  ef  lecture 
medicine  (from  a  imndulimi 

liJ  nki.^oriclo  Of  Xfol<  ri‘l 

Mi'Jioi  copied  id  ihetmity 
l.V  Leiltui y3-  Without  curly 
A  i  jb  Mu  ini  sc  liotjrs,  ivf 
would  lid V‘Lr  Elu  k n< m  I Lkl. y 

ill  the  krl'L'ck  L  OLlLrilkJUciDi. 

Nee  .'.Iso  how  I  lioscoriLV', 
hj.n  bet  i  i  dollied  js  j  revered 
scholar  by  the  author  oi 
this  mjiuiscriiX,  Yust-(  <*l- 
Mciwsili  from  IkighiM  who 
dirm  -  n:.\(Mk"£  to  ihc  ljuek 
|  i.r-  m:  .  i  I  -s  ..I--,  i  yl.iv . 1 1 ■' 
bis  IceE  so  they  llel'  n<U  m 

lEIIIIJilI  will]  lllL‘  !'  UI'kI, 

hutilnk.lil  spcui.  s  IjsjjH  .1 
Lit, i ti>u  in  Mui  a  I  HbUL.ii 
of  MaLi^u  I  l  it-  nippi  e]  n  of 
a  halvjm  Ira  ,i>  shown 
in  i  I  ■  untuiy  iVrswn 
nih}iHTH>  r  i  pi 


One  of  the  best  herbal  medicine  books 
was  prod uced  by  a  I  G  h  a  h  q  i ,  who  died  in 
1165.  Tilts  was  called  Vic  Book  ojSimptc 
I  hi  tgs.  1 1  was  e  xce  p  t  ion  ally  n  ect  j  ra  te  a  n  1 1  was 
republished  by  Max  Meyerhof  in  Egypt  in 

m2. 

In  the  I0,h  cenlurv  I  bn  Juljul  wrote  a 
commentary  on  Uioscorides's  n  ine-  hundred  - 
year  oIlI  book  Dc  Materia  Medial  and 
translated  it  into  Arabic,  adding  many  new 
su  bit  a  1 i  ce  s  s  uch  as  ta  ma  ri  n  d,  ca  m  p  ho  r, 
sandalwood  and  cardamom,  lie  also  identified 
many  new7  plants  and  their  properties  along 
with  their  medicinal  values  for  treating  various 
diseases, 

A  very  simple  but  major  breakthrough 
that  Mush  ms  made  in  herbal  medicine  was 
watching  how  the  herb  affected  the  patient. 
Now  this  seems  quite  an  obvious  tiling  to  do, 
but  they  were  the  only  ones  using  and  relying 
on  scientific  methods  ot  experimental  ion  and 
observation  at  l  hat  time. 

Hkew  here  m  medieval  Europe,  books  on  herbs 
w  ere  rare  and  known  only  amongst  a  small 


number  c.l'st  imL'.rs.  and  i.nlil  the  cm!  of  me 
1  y  ■  century  many  Europeans  were  using  the 
Arabic  texts  and  Arabic  versions  of  Greek  tests 
translated  into  Latin.  So  between  I  SOD  and 
16Q0  there  were  about  seventy  eight  editions 
of  Diosco rides,  the  Greek  scholar. 

T: ic  slu  ersh  of  l  he  European  scholars  wus 
measured  by  what  they  borrowed  from 
Muslim  botanists  and  how  they  made 
Diosco  rides  more  prominent,  but  things  were 
not  going  welt.  Ihe  once  great  Salerno  school 
was  in  decline  because  of  a  lack  of  ability  in 
Latin,  Greek  and  Arabic,  and  they  did  not  fully 
i  nderstand  the  Greek  texb  as  most  of  the  time 
they  were  second-hand  translations. 

European  herbalists  were  frustrated  by 
ignorance,  malpractice,  faults  In  earlier  bad 
Grech  translations  and  also  from  not  being 
able  to  correctly  identify  ingredients  because 
they  were  described  m  local  dialect  All  this 
led  Sir  Thomas  Llyot,  a  lo"  century  English 
diploma!  and  SL'holar,  U>  inform  his  readers 
that  he  derived  no  understanding  from  thi 
ancients  and  that  they  gave  lno  little  profyte 
conte  rnynge  myne  owne  hell  lie'. 

Fortunately,  herbal  medicine  has  done  awav 
with  using  mothers  blood,  which  was  some 
times  added  in  i_ei  tarn  medieval  European 
recipes,  'today,  in  the  United  Kingdom,  one 
Briton  in  five  uses  complementary  medicine 
and,  according  to  a  recent  survey,  one  m  ten 
llsc  s  lit  i  balism  ot  I -.omen  pat  Ely.  Around  i  [  !t(l 
million  is  spent  on  oils,  potions  and  pills  every 
yea  i  i  n  B  r  i  rai  n ,  and  t  he  a i  m  p  1  e  me  n  ta  r y  an d 
alternative  medicine  industry  is  estimated  to 
be  worth  El. 6  billion  annually. 

For  Muslims  today  herbal  medicine  is 
regaining  its  importance  as  many  herbal 
physicians  have  started  to  emerge,  although 
m  i  illages  and  rural  areas  herbal  medicine 
has  persisted  through  the  centuries,  twan 
integrated  part  ot  tradition. 
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Pharmacy 


IN  nearly  every  high  street  and  supermarket,  a  pharmacy  or 

chemist  can  be  found.  Their  hours  vary  but  one  will  always  be  open  and  its 
hard  to  imagine  life  without  the  ease  of  popping  down  to  the  local  chemist 
to  buy  all  those  everyday  life  essentials. 


Bui  they  aren't  modern  day  concepts,  as 
pharmacies  were  springing  up  in  Baghdad, 
Iraq,  eleven  hundred  years  ago  At  the 
beginning  of  the  9th  century  pharmacists  were 
independent  professionals  running  their  own 
pharmacies,  with  the  skills  of  compounding, 
storing  and  preserving  drugs  being  handed 
down  from  father  to  son. 

These  family  run  businesses  operating  in 
the  markets  were  periodically  (especially  in 
the  I2lh  and  NVh  centuries)  inspected  by  a 
government  appointed  official,  fil-Muhtasib, 
and  his  aides.  They  checked  the  accuracy 
of  weights  and  measures,  as  well  as  the 


purity  of  the  drugs  used,  slopping  the  use  of 
any  bad  and  deteriorating  drugs  as  well  as 
getting  rid  ot  impostors  and  c  h  aria  tans,  So 
all  pharmacists  had  to  satisfy  the  i  igorous 
inspection  of  the  'Health  and  Safety  Executive', 
a  nd  we  re  t  h  tea  ten  ed  wi  t  h  h  u  m  i 1  tat  s  n  g  co  rporal 
punishment  if  they  adulterated  drugs. 

Pharmacies  were  not  only  found  in  markets. 
Just  like  the  hospitals  and  clinics  of  today, 
those  of  a  thousand  years  ago  had  their  own 
dispensaries  and  manufacturing  units  like 
primitive  laboratories,  producing  various 
drugs  like  syrups,  electuaries,  ointments,  and 
other  pharmaceutical  preparations. 
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So  fine  practical  side  of  pharmacology  was 
well  tie*  eloped  and  supported  by  scholars  like 
Sabur  ibn  Sabi  in  the  9th  century,  who  was 
the  first  physician  to  describe  a  large  variety 
of  drugs  and  remedies  for  ailments'  at  Razi, 
who  promoted  chemical  compounds  in 
medicine;  I  bn  Sina  describing  seven  hundred 
preparations,  their  properties,  actions  and 
their  indications;  and  a  l  Kindi  determining 
and  applying  the  correct  drug  dosage,  which 
formed  lEicbasisol  medical  formulary, 

In  the  1 1  century,  al  Rerun  i  wrote  one  of 
the  most  valuable  works  in  (lie  field  called 
The  Book  of  Pharmacology*  giving  detailed 
knowledge  of  die  properties  of  drugs,  2nd 
outlining  the  role  of  pharmacy  and  the 
functions  and  duties  of  the  pharmacist. 

Other  influential  scholars  included  at-Zahrawi 
oi  Spain  who  pioi scored  the  preparation  of 
medicines  by  sublimation  and  distillation, 
which  meant  a  whole  range  of  new  drugs  could 
now  be  produced.  He  didn't  slop  there,  because 
as  lie  had  already  used  catgut  for  internal 
stitching,  he  took  this  a  step  further  and  also 
administered  drugs  by  storing  them  in  catgut 
parcels  which  were  ready  for  swallowing.  So 
when  you  take  a  drug  capsule  today  remember 
that  its  forerunner  is  over  a  thousand  years  old 

Ai  /a  brawn's  work  at  last  if  was  translated  into 
Latin  as  Liber  Scrvitoris  and  told  the  reader 
how  to  prepare  simples',  and  from  these, 
to  compound  complex  drugs,  He  also  gave 
methods  of  preparing  substances  like  litharge 
or  lead  monoxide,  white  lead,  lead  sulphide 
(burnt  Lad),  burn  t  copper,  cadrnia,  marcaside, 
yellow  arsenic  ant1  lime,  and  numerous  vitriols 
and  salts. 

Abu  a  I  Mansur  jviuwatfaq  broke  new  ground 
when  he  wrote  7 he  Foundations  of  the  True 
Properties  of  Remedies  in  the  I0lh  century.  This 
described  arse  mo  us  oxide  and  he  knew  about 
Silicic  acid.  One  use  oi  this  today  is  ir.  pills 


that  help  form  a  protective  membrane  in  easily 
irritated  stomachs.  He  made  a  clear  distinction 
between  sodium  carbonate  and  potassium 
carbonate,  and  drew  attention  to  the  poisonous 
nature  of  co pper  com  pou  n  d  s,  especial  I y 
copper  vitriol,  and  also  lead  compounds.  He 
also  mentioned  the  distillation  of  seawater  for 
drinking. 

A  primary  aim  of  the  pharmacists  was  that 
their  work  had  to  be  expertly  organized* 
making  it  of  maximum  practical  value  to  the 
apothecary  and  medical  practitioner.  This 
meant  that  they  listed  drugs  alphabetically  in 
tables  for  easy  referencing  and  quick  usage, 
and  medical  encyclopaedias  were  available  as 
full  works  or  sections  on  medical  specialities. 

These  early  drug  treatises  passed  into  Europe 
with  all  Shis  vital  pharmaceutical  information, 
influencing  1 3!tl-ce ntur y  European  pharmacists 
like  Johannes  of  St  Amand  and  Pietro 
d'Abbano,  a  professor  in  Padua,  Italy  from 
1306  to  1316.  Works  that  took  this  European 
journey  included  books  by  I  bn  al  Wafid  of 
Spain  who  was  published  In  Latin  more  than 
fifty  times.  His  main  work  was  called  The  Book 
of  Simple  Drugs  and  ran  to  five  hundred  pages, 
taking  twenty  five  years  to  compile,  The  Latin 
transl  at  ion,  De  medicare  til  i  s  s  a  mplic  t  fo  o,  is 
only  a  fragment  of  all  his  work. 
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As  well  as  investigating  the  action  of  d  rugs, 
sleep  and  bathing*  Hbn  a  I  Wafid  a  bo  wrote  on 
farming,  because  agriculture,  plant  cultivation, 
bo  t  ai  i } ,  chemistry  a  nd  rtted  id  ne  Wt:  re  d  oSt-1  y 
linked.  The  1 3,J '-century  Malaga  Muslim  I  bn 
a.  Llaytar  was  a  leading  botanist  as  well  as 
the  author  of  the  largest  pharmacological 
encyclopaedia  that  has  survived  to  our  time. 
Dictionary  of  Simple  Remedies  ami  Food  is  an 
inclusive  work  on  simple  dr  ugs  and  describes 
over  three  thousand  botanical  simples  listed 
in  alphabetical  order.  He  took  information 
from  over  one  hundred  and  fifty  authors  and 
inter  weaved  this  with  his  own  observations. 

A  l  at  in  version  of  the  book  was  published  in 
l  Aid,  and  its  complete  translation  appeared  in 
1842, 

European  pharmacists  were  truly  inspired  by 
these  works,  so  Compendium  curomatarivHiw, 
written  by  we  1 1  k  now n  1 3'  ce  n  tu  ry  p  li y s  i  c  i  an 


Salad  in  of  Ascolo,  was  divided  into  seven 
parts.  1 1  fol  lows,  e xa c l  ly,  th e  ea  ri  i  .c  r  M 1 1  s  I  i  m 
c  ategc  ii  i v.u  i  ion  r 1 1  su l >jec  Ls ,  including 
examination  of  the  pharmacist,  the  qualities 
desired  for  the  pharmacist,  substitute  drugs, 
and  care  of  simple  and  compound  drugs. 

A  Florence  ph)  iic  ian,  l  udot  in  dal  Varit 
■i-somrllL  worked  at  the  I'k  =  online  College 
of  P  bys  i  c  ians  wli  i  c  h  prod  u  ced  j  IT  ce  ti  tu  ry 
edition  of  the  London  Dispensatory,  'fit is  lislei.5 
botanical s,  minerals,  simple  and  compound 
di  ups  for  exit-  mil  and  internal  uses,  oils,  pills 
and  cataplasms,  all  showing  a  Muslins  mark. 

Muslim  pharmacy  was  recently  revived  by 
an  American  historian,  Martin  Levey,  before 
he  died  in  1977  he  had  translated  Arabic 
texts  and  unearthed  huge  lists  of  therapeutic 
treatments,  books  on  poisons,  preparations 
of  the  drugs  and  descriptions  of  their  use, 
and  substitute  drugs  (in  case  one  drug  for 
whatever  reason  was  not  available,  a  substitute 
could  be  provided).  J  le  found  information 
on  compound  drugs,  pills,  pastilles,  powders* 
syrups,  oils,  lotions  and  toothpastes.  All  this 
information  is  another  reminder  that  those 
of  a  thousand  years  ago  were  not  suffering 
horribly,  but  benefiting  from  sophisticated 
med  ic  i  ne  s  a  ud  1 1  some  h . 
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European  Medicine 

Muslim  medics  of  a  thousand  years  ado  would  be  happy 
to  team  that  a  few  decades,  sometimes  centuries,  after  their 
deaths  their  works  were  being  translated  into  Latin,  making  them 
accessible  to  the  whole  of  Europe.  Even  more  people  would  benefit  from  their 
studies  and  as  they  wanted  to  better  society,  and  in  medical  terms  this  meant 
relieving  human  suffering,  this  was  an  excellent  development,  not  only  for 
them,  but  also  for  their  Christian  counterparts. 

Tunisia  was  a  hotbed  of  medical  knowledge 
because  of  a  pioneering  hospital  called  al- 
Qayrawan  that  was  built  in  S30  CE.  You  can 
read  about  this  in  the  ‘Hospital  Development3 
section.  As  well  as  being  a  practising  hospital, 
al  Qayrawan  had  medical  scholars  producing 
enormous  medical  tomes  of  knowledge  and 
these  were  taken  to  Europe  by  people  like 
Constantine  ‘the  African'. 

In  the  11  century,  this '] unisian  (Muslim  and 
later  Christian)  scholar  translated  medical 
encyclopaedias  so  they  were  available  to  Latin 


speaking  Europeans,  'this  revolution  bed  the 
whole  of  medical  study  in  Europe,  while  also 
creating  a  generation  of  prominent  medical 
teachers.  Constant  trie's  best  known  translation 
isofTfre  Royal  Book  by  LA  -century  physician 
Ali  ibn  Abbas  al  Majusi,  known  in  l.aiin  as 
the  Parttiym.  It  was  printed  in  ]  yens  (France) 
in  1515  and  in  Basel  (Switzerland)  in  1536- 
This  is  amongst  the  best  of  classical  works  on 
Muslim  medicine, 
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of  as  the  Source  of  everything 
uns  already  reformed,  already 
critiqued,  and  alternative  sen  nee 
h  ns  Intilt  in  the  Islamic  world 
I  ict  n c  a  Renat  ssat  t  rc  pi  ‘  is  cm  wo  u  id 
have  thought  about  Ambit:  science 
being  the  latest  state  of  the  art. 

Dr  George  Saliba,  Arabic  and 
Islam ie  Science,  (  ohinibin 
University  speaking  with  Rageh 
Omai  on  the  RfU  ’>  An  Islamic 
History  oi  Europe 


t  ’(insiantint  must  have  had  a  head  bursting 
with  in  formation  bn.  a  use  he  also  Ii  an  stated 
several  works  on  subjects  like  diets,  the 
stomach,  melancholy,  forget fulness,  sexual 
intercourse,  .md  most  importantly  The  Guide 
for  the  Traveller  doing  to  Distant  dountries. 

Mils  was  a  very  accessible  introduction  to 
pathology,  the  study  of  diseases. 

TitC  daiiU  fur  \h*'  jfrroyMer  doing  to  Distant 
( 1  oun tries  or  Travellers  Provision  was  a 
medieval  bestseller  written  by  the  physician 
Ihn  al-Ja/zar  who  practised  and  studied  at  al- 
tjuyrrtwiin  1  it  is  p-it  n  t  'I  here  he  died  in  ^55,  over 
eighty  years  old,  leaving  24,00€  dinars  and 
twenty  live  quintans  (one  quintar  is  forty  live 
kilograms)  of  books  on  medicine  and  other 
subjects.  His  legacy  also  included  a  treatise 
on  womens  diseases  and  their  treatment. 
According  In  this,  menstruation  played  a 
antra!  role  in  maintaining  womens  health 
■LlS  svt'il  as  in  causing  women's  diseases,  Such 
writ  ings  earned  him  immense  fame  and  made 
him  very  in  flue  mi  at  in  medieval  western 
k  li  rope. 

( Vmsiantine  translated  Traveller  s  Provision 
into  I  at  in,  as  Viaticum  pi>  regrinanth  and 
Synesios  trail  slated  it  into  Greek  and  ]  Eebrew 
ns  y.i'itiif  ha  dcrachftn,  which  propelled  it  to 
international  bestseller  and  mosL  read  status. 

Just  .is  travellers  Inday  seek  advice  On  how 
lo  handle  all  kinds  of  ailments  on  the  road, 
travellers  in  medieval  limes  also  needed 
a  reference  book  to  see  them  through  the 
had  times.  Not  only  far  travellers,  Traveller’s 
Provision  was  a  systematic  and  comprehensive 
metl  it  a  1  work  accepted  into  the  SO  tad  led 
.  \rticdb  tv  Ars  imdkinae *  a  compendium 
of  mediae  textbooks  widely  used  in 
medical  schools  and  universities  at  Salerno, 
Montpellier,  Bologna,  Paris  and  Oxford.  It 
contained  remarkable  descriptions  of  smallpox 
and  measles. 


Tile  Cover  liI  .i  t(i  kfrtlsiry  ill  List  ralcri  we  irk  showing  CurtMal- 
ciEic  ttic  African  kiciurmg  eit  the  school  of  Salerno.  <  ion&LaoniK? 
was  sin  13.'  century  Tunisian  Christian  h'Oginaity  Mu 4 ini  )  who 
translated  medical  encyclopaedias. 


nECONSERVANDA 

B  ONA  VALETVDINE, 
Liber  Scholar  Salernitans. 


D E  A  N Wlt/W1  jfTHEMvITfS,  IT  * 
remedijs  qttilufdj?n  gemraltbm . 

CAPV 1  /. 


#  \ 

A  A  NolomniRe^i  fen  bit  fcholato- 

•Ljl  taSaler.ni.  , 
a  i  ncolumem  *  iuii  te  redde  rc  fa  -  , 


■  1  y 

5  CmagAollfcgrAiieiij  irafei  crede  profl- 


M 


'The  European 
medical  system 
is  Arabian  not 
only  in  origin 
but  also  in  its 
structure.  The 
Arabs  are  the 
intellectual 
forebears  of 
the  Europeans.' 

f>r  I  )<  malit  (  ampbcll, 
historian 
of  Arabian  Medicine 


Cover  of  Kittib  al-AUdt  or  Thi'  Hook  0}  letter,  whiten  by 
fhn  ill-  Ihalahi  aciC  rcita-nlly  published  in  Oman. 


t  onsEantine  was  not  alone,  as  his  translation 
work  was  mummed  by  his  pupil,  a  Muslim 
called  Joannes  Ai  .acius,  Also  known  as 
Joannes  Saracenus  or  John  the  Saracen,  who 
died  in  1103.  He  -.'.as  also  a  physician  at  the 
Salerno  hospital,  and  authored  treatises  on 
urology  and  fevers. 

The  translated  Arabic  works  soon  became 
popular  m  all  centres  of  learning,  including 
Salerno,  a  major  centre  oflearnirtg  in  Europe 
with  its  medical  school. 

Ollier  translated  medical  works  that  had  a 
major  impact  on  Europe  included  those  by  Ibn 
Sina,  known  as  Eire  'Prince  of  Physicians'  in 
Ehe  West.  His  1 1'  century  Canon  was  another 
enormous  medical  cm  cyclopaedia  which 
remained  the  supreme  authority  in  the  world, 
dominating  the  medical  sc  fences  for  around 
six  centuries,  describing  over  seven  hundred 
and  sixty  drugs.  You  can  read  more  about  him 
and  his  work  in  the  'Bone  Fractures’  section. 


H  ( s  sc  ie  n  t  i  1 1  c,  phi  losi  iphical  and  t  Iter  ilogica J 
views  left  their  mark  upon  many  important 
figures  such  as  Albert  us  Magnus,  Si  I  bonus, 
Duns  Scot  us  and  Roy  cr  Bacon. 

I  he  lirsr  known  alphabetical  classification 
of  medical  terms,  listing  the  names  of 
illnesses,  medicines,  physiological  processes 
or  treatments  was  called  Kitnbal-  Urn  or  iiu- 
Bock  of  Water  Written  by  a  1  Acdi.  also  known 
as  Ibn  al  -Thahabi,  il  was  called  Kindt  ai  Mali 
because  tlie  word  ai-Mau,  the  water,  appends 
as  the  first  entry.  1  he  author,  who  died  m 
IU33,  in  Valencia,  Muslim  Spain,  left  this  nine 
hundred  page  manuscript  for  the  benefit  of  his 
contemporaries  and  future  generations. 

Ai-Rai: is  t went y- vol u me  ' t . u m p rcl le  nsi  ve 
Rook*  covered  every  branch  of  medicine. 
Translated  into  Latin  as  Uha  Continent,  it 
was  probably  the  most  highly  respected  and 
frequently  used  medical  textbook  in  the 
Western  world  for  several  centuries  It  was  one 
of  the  mne  books  that  composed  the  whole 
library  of  the  medley  I  faculty  at  the  University 
of  Paris  in  1395. 

sheri  there  was  the  work  of  aLZahrawi,  an 
outstanding  physician  in  Cordoba,  southern 
Spain  around  the  year  1000.  I  lb  weighty  totne 
of  medical  knowledge  was  known  as  ai  llitrif 
Its  complete  name  was  At-Tasrif  li-man  ttfiza 
an  al-taalif.  In  English  it  was  known  as  'the 
Arrangement  of  Midieine*  although  the  literal 
translation  was  "i  he  book  of  enabling  him  to 
mail  Age  who  cannot  cope  with  t  lie  compila¬ 
tions!,  which  is  very  explanatory  as  to  its  con¬ 
tents.  So  this  was  a  very  practical  guide,  re 
markable  for  its  eyewitness,  personal  accounts, 

Tie  whole  work  made  up  a  compendium  of 
thirty  volumes  Compiled  from  medical  data 
that  he  accumulated  in  a  full  medical  career 
and  practice.  He  apparently  travelled  very  little 
but  had  wide  experience  in  ti eating  accident 
victims. 


What  wa-.  outstanding  about  the  book  was  that 
it  rsta  Wished  I  he  titles  til  pruc  lit  Lil  medicine  by 
emphasizing  the  dos  and  don't  s  in  almost  every 
rneihi-.il  situation  encountered,  ‘I  hen  it  went  on 
to  give  (lie  solutions  ami  treatments  al-Zahiawi 
had  discovered  and  finch  limed  during  this  brig 
experience. 

At  iusrij  remained  the  single  best  medieval 
source  on  surgical  instruments  until  modern 
times,  I  lie  volume  ‘Un  Surgei  v  is  e\l  r  .i ordinary 
due  to  tile  ill  ust  rain  ms  u  I  over  two  hundred 
surgical  instruments.  which  you  can  read  more 
about  in  the  'Instruments  nMVr  fee  lion  section. 

Ihs  surgical  Lcehniqucs  were  also  revolutionary, 
and  the  surgical  part  of  at  VdsW/was  translated 
into  t  atm  by  tier  aid  o!  C  "remuna,  with  various 
editions  being  published  at  Venice  in  I  tv7,  at 
Basel  in  [oil  and  Oxford  in  !77tt.  Now  all  bis 
know  ledge  and  painstaking  operations  were 
accessible  lo  I  urnprvms  and  id  /iisri/ became 
a  reference  bio k  ami  ni.mu.il  of  surgery  lor 
i m i st  lin rc >p ca 1 1  med icrtl  sc hook,  like  Sale r i to 
and  Montpellier,  playing  a  central  part  in  the 
medical  ul men lu ill  lor  ccillurtcs. 

I Yifcct il Sorters  also  used  it  and  I  heclerc,  a  19” 
century  breach  physician  and  medical  hisloi  ianp 
summarized  the  impact  of  ai  hisril  by  u  nting: 

I  lie  ]  "mi  id  Lit  u  m  ( i  if  r it  I'.i  srij)  [  >  I  a  ved  a  s  ig  n  a  ft 
cant  role  in  the  development  of  medieval  sur¬ 
gery  in  1  u  rope. 

Ai  Tnsrij  can  |>c  found  today  in  many' libraries 
including  the  3  ibraty  of  C'ongress  in  the  United 
Stales  ol  America. 

lastly,  we  stop  by  the  work  of  fhn  Xahs,  a 
Syrian  physician  who  died  in  USg,  lie  has  left 
us  the  ( Complete  ttikrk  on  Medhsnv,  which  was 
compiled  in  ighly  volumes.  MaruiSi  ripls  of 
portions  of  this  huge  work  are  now'  available 
in  culler  lions  in  Damascus,  Aleppo,  Baghdad, 
a  t  id  U\  ford ,  as  wel  I  a  s  Pa  I  o  A  ]  l  o  t  n  Ca J  i  fo  r n  ia 
which  1ms  a  large  I  ragmen!  in  Ibn  Nahs’s  own 
handwriting. 


Frederick  //,  Holy  Roman  Emperor  and  king  of  Sicily* 
a  very  modem  ruler  for  his  time  (the  13th  century),  was 
interested  in  the  work  of  the  Muslims.  He  was  a  patron  oj 
science  and  leartuny  anti  sent  da  medieval  scholar  Miehnei 
Scott  to  Cordoba  to  obtain  works  by  l  i  -  cent tuy  physician 
Urn  Shut ,  whom  you  nm  read  more  about  in  7 bn  Sinus 
Bone  Fractures  .  Copies  urn  then  ilistribuled  to  existing 

schools. 


A  Ititut  n iedii.il I  knowledge,  techniques,  drugs  and  remedies  were  received 
through  translation  but  some  came  through  direct  contact  w  ith  Muslim 
physicians  as  they  treated  eruvaders. '  1  ’ j c y  were'  renowned  lor  their  medical 
superiority,  and  even  Ks  chard  1  he  I,  bn  heart  was  treated  by  the  personal 
physU  iati  ot  Saladin, 

The  hard  work  and  tenacity  or  Mu  slim  medics  was  quite  astounding.  The 
pages  they  covered  spread  standards  uj  hygiene  and  preventative  medicine, 
and  they  were  responsible  for  the  improvement  of  the  general  health  of  the 
masses  in  the  .so-called  dl ark  ages. 


tAhi  c  ’iiL'Mi.  c <  >fJvY  [i  il  >  bditu  rn 

GRAY'S 

ANATOMY 


l:iisl  published  hi  ISSS,, 
(irwyk  AtMtomy  is  a  lead¬ 
ing  im'ditut  eiwytlvpsu:- 
din  [inlay.  tulUnvingun 
l  hr  l  radii  mn  txgun  by 
M  u>li  ms.  ir  h  i  isu  i  real  iso 
i 1  ,l  i  n  i  'l  I  utju.it  pupul.iE  rty  :il 
kl  n  i  vers  i  bus. 


7*0  dliisLr.u  is  ;n  v 


05  TOWN 


The  arch  never 
sleeps.' 

Arabic  Proverb 


Life  in  cities  like  9"  and  1G;:  century  Cordoba  in  Spa:n  and  Baghdad  in  Iraq  was  a 
pleasurable  experience.  This  was  High  civilization  with  free  education  and  health 
care  plus  public  amenities  like  baths  bookshops  and  libraries  lining  the  paved 
streets,  lit  at  night  Rubbish  was  collected  on  a  regular  basis  by  donkey  cart  and 
some  sewage  systems  were  underground, 

Neighbourhoods  were  peaceful  with  houses  off  main  thoroughfares,  connected 
by  narrow,  winding  and  shade  giving  streets,  all  within  earshot  of  the  local 
mosque  All  business  and  trade  was  kept  to  the  main  streets  and  public  squares, 
Gardens,  both  public  and  private,  were  an  imitation  of  Paradise  with  attention 
and  care  to  details. 

Huge  water  raising  machines  could  be  seen  pumping  water  from  rivers  into  the 
fields  and  to  the  Cities.  The  fountains  of  the  Alhambra  Palace  in  Granada  Spain, 
still  use  the  ;tx-hundred“and-fifty-year-old  water  systems  devised  by  Muslim 
engineers. 

Advances  in  architecture,  particularly  in  arch  and  vault  buildings  saw  huge 
mosques  and  crevice  spanning  bridges  Domes  and  minarets  dominated  the 
skyline  ano  were  so  impressive  that  returning  crusaders  took  these  ideas,  and 
sometimes  the  Muslim  architects  themselves,  with  them  to  build  on  European 
soil. 


EieSifW  left  to  right:  I6l1'- 
cvntury  man  uses  ifH  allowing 
the  rown  plan  of  Diyarbaktr 
in  South  £at>l  T'urLeyi  aerial 
view  of  ti  n  A  n. dalu  &ta  n 
village  /(lihcTO®,  ConJaba, 
S[iain. 


Town  Planning 

)u  s  t  a  s  T  RAornoNAL  e  u  RO  P  £  A  n  to  w  ns  h  av  l'  c  ert  a  t  ti  fca  tu  t  os  \  t  ke 
market  squares,  churches  and  parks,  Muslim  towns  were  also  designed 
according  to  the  local  populations'  needs,  based  on  lout  main  criteria: 
weather  and  landscape,  religious  and  cultural  bell  els,  S  harm  '  M  it  si  ini’  law,  and 


social  and  ethnic  groupings. 

Marty  of  these  ciiies;  were  in  fiercely  hoi  dt mes, 
so  ?.  Jot  of  shade  was  needed.  To  provide  this, 
towns  were  planned  with  narrow  covered 
streets,  inner  courtyards,  terraces  and  gardens. 

Religion  was  vital  to  cultural  life,  so  the 
mosque,  like  a  church,  had  a  central  position. 
Around  this  mosque  grew  narrow,  winding, 
quiet  streets  that  led  away  from  the  public 
places  into  private  life  and  cul  Je  sacs.  Any 
economic  activity,  buying  or  selling  was  strict  Iv¬ 
in  public  areas  and  main  streets,  leaving  the 
residential  and  private  houses  in  peace.  Social 
and  legal  issues  were  handled  by  the  religious 
el  Lie,  who  Jived  in  central  places  dose  to  the 
main  mosque,  the  n  :<iir  public  institution, 

The  city  had  to  stick  to  the  rules  of  Sharia 
(Islamic  Law)  in  terms  of  physical  and  social 
relations  between  public  and  private  realms. 


and  between  neighbours  raid  social  groups  bn 
the  law,  for  example,  set  the  height  of  the  wall 
above  tlu  height  of  a  camel  rider,  so  a  pLivwr 
by  couldn’t  ^ee  into  a  property 

How  and  where  people  lived  was  based  on 
families  and  groups  of  people  from  the  same 
families  and  ii  ibes  with  similar  ethic  origins 
and  cultural  views.  Separate  quarters,  called 
Ahyati,  developed  lor  eac  h  group,  so  there 
were  quarters  tor  Arabs,  Moors.  Jews  and 
other  groups  such  as  Andalusians,  Turks,  and 
Berbers  in  cities  of  the  Maghreb,  North  Afrka. 
Some  North  African  cities  were  divided  into 
quarters  for  Muslims,  Christians  and  lews  and 
1  his  was  often  voluntary  and  uol  exclusive. 
Within  these  quarters  they  had  kinship  sol e - 
darity.  detente,  social  order  and  similar  rcli 
gious  practices. 


A  quiet  iiiid  narrow  Cortf oba  street;  which  is  a  typical 
feii  litre  oJ:  i.  •!  cl  Mtis  I  in  tow  i  ■.  pUi  n  n  tug 


Shc-se  quarters  did  not  prevent  the  society 
being  soda  l  tv  cohesive,  as  tile  general  trend 
was  to  follow  the  teachings  and  instructions 
of  Prophet  Mohammad  (pbuh),  who  had  said 
that  ‘1  here  is  no  difference  between  an  Arab 
and  a  non  Arab  except  by  the  extent  ol  then 
righteousness  (narrated  by  Ahmad  b  Hanbal, 
.VluirifTcf}, 

These  extended  family  structures,  the  need  for 
privacy,  sex  separation  and  strong  community 
interaction  could  alt  be  catered  for  by  the 
courtyard  houses,  and  the  neighbourhoods 
they  created  then  took  on  the  feeling  of  a 
send -private  space,  fh is  u as  beca use  the 
houses  were  inward -looking  with  lattice  work 
on  windows,  pi  hate  doors  and  passageways. 

'Chere  wasn't  any  real  initially  administered 
city  planning.  Administrative  centres  [ike 
schools,  hospitals  and  mosques  were  sup 
ported  by  private  religious  endowments  called 


waqfs,  and  property  laws  were  left  to  custom¬ 
ary  law  on  the  local  level. 

So  the  four  criteria  of  town  development, 
weather  anti  landscape,  religious  and  cultural 
beliefs.  Sharia  ‘Muslim1  law,  and  social  and 
ethnic  groupings,  mean  I  that  urban  areas  grew 
in  zones.  The  main  mosque  was  at  the  centre, 
with  &  iouk  or  market  next,  then  a  citadel 
near  an  outer  defensive  wall  surrounding 
residential  quarters,  all  joined  by  an  mtiicate 
street  network  to  the  outer  wall,  I  hen  there 
was  life  outside-  the  wall 

'I  he  souk  was  split  into  areas  for  spices,  gold, 
lish,  perfume  and  other  goods,  with  items 
such  as  candles  and  incense  being  sold  dose  to 
the  mosque,  There  would  also  be  booksellers 
and  hinders  nearby  too.  in  the  souk  and  near 
the  mosque  was  a  central  area  foi  social 
gatherings,  administration,  trade,  arts  and 
crafts,  hammam  baths  and  hotels. 


Trie  si  Azhar  Mosque, 
Cura,  Egypt  founded  m 
972,  and  pieEurFi!  here 
m  I  S3 1,  The  mtusquo 
played  anrntrsl  role 
ii J  tl i e  everyday  |i [*■  of 
Muslims.  I[  wav  located 
at  rhe  heart  ui  ihc 
uly,  with  homes  and 
business^  branching 
out  from  et  in  diHitTeiU 
directions. 


The  citadel,  like  a  western  castle,  was  the 
palace  of  the  governor,  surrounded  by  its  own 
walls.  It  was  a  district  on  its  own,  with  its  own 
mosque,  guards,  offices  and  residence.  It  was 
usually  in  a  high  part  of  the  town  near  the 
outer  wall. 

Neighbourhoods  clustered  around  mosques 
and  couldn't  be  further  than  the  muezzins  call 
to  prayer.  Even  though  the  residential  quarters 
seemed  quiet,  they  were  hives  of  activity  and 
had  a  quality  of  life  based  on  closeness  from 
personal  ties,  common  interests  and  shared 
moral  unity.  Being  densely  packed,  each  had 
its  own  mosque,  school,  bakery  and  shops. 
They  even  had  their  own  gates,  which  were 
usually  dosed  at  night  after  last  prayers  and 
opened  every  morning  at  early  prayer  time. 


All  this  was  surrounded  by  a  well  defended 
wall  with  a  number  of  gates,  and  outside  the 
wall  were  Muslim  and  Jewish  cemeteries  A 
weekly  market  was  also  gist  outside  the  main 
gale  with  most  animal  souks,  as  were  more 
private  gardens  and  fields. 

the  most  elaborate  city  of  iis  day,  the  New 
York  of  the  9|F|  century,  was  Cordoba  The 
:. . .  physical  sides  [of  Cordoba  |  reveal  an 
ingenious  and  inventive  Muslim  culture.  They 
were  dcai  iy  driven  to  improve  on  the  past, 
to  modernize  the  city  and  make  it  a  better 
place  to  live  in,  not  Just  foi  the  rulers  but  for 
everyone , There  were  dozens  of  libraries, 
free  schools,  and  houses  had  running  water, 
and  what's  more,  the  streets  were  paved  and 
they  were  lit,  the  kind  of  amenities  London 
and  Paris  wouldn’t  have  for  seven  hundred 
years',  said  reporter  Rageh  Offiar  presenting 
the  BBC’s  An  Ishwiic  Histo ry  of  E wvpe. 

The  streetlights  were  oil  burners  and  lanterns, 
lit  at  sunset,  and  each  city  district  employed 
people  to  maintain  them.  I  itter  was  also 
collected  on  the  back  of  donkeys,  who  took 
it  outside  the  city  wails  to  special  dumps. 

The  streets  were  d rained  by  a  system  of  great 
sewers  and  cleaned  dai  iy,  and  the  sewage 
was  in  a  network  of  canals  which  mostly  ran 
immediately  below  the  ground.  A  few  were 
open  and  located  in  the  midd  le  of  the  street 
for  quick  cleaning  and  draining. 

During  this  time  Paris  was  known  as  "The 
Muddy h  because  pedestrians  wrere  blocked  by 
heaps  of  steaming  offal  and  garbage,  with  pigs 
scavenging  through  courtyards  and  streets. 

In  southern  Spain  today,  cities  like  Seville  and 
Cordoba  stiil  have  miles  of  winding  streets  and 
fabulous  houses  that,  from  the  outside,  seem 
plain,  but  if  you  Ye  lucky  enough  to  be  invited 
in,  a  spacious  splendour  will  greet  you,  as  Tiled 
and  courtyard  gardens  boast  fine  taste  and 
cool  shade,  perfect  ointments  for  summers 
that  can  reach  forty  degrees  centigrade 


A  Jr  LLCiti  . i, 

*  i  i,i  i  m>c  r J  f  i  irmtj  iJir 

HuH>  tMUHti'  Li  1  '  i  l! 
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Architecture 


Ma n y  eu rope ak  b u i  l d i n us  to d ay  have dtsti net  c haractcrisL ics 
and  features  like  domes  and  rose  windows  un  cathedrals,  the  arches 
of  train  stations  and  vaults  in  churches.  It  may  surprise  you  to  learn 
that  many  of  these  were  developed  and  perfected  in  architectural  terms  by 
Muslims,  and  flowed  into  Europe  a  thousand  years  ago  via  southern  Spain  and 
Sicily.  Building  designs  and  ideas  were  also  taken  home  by  scholars,  crusaders 
and  pilgrims  visiting  Jerusalem  as  they  travelled  overland  through  Muslim 
countries  and  cities  like  Cordoba,  Cairo  and  Damascus, 


For  Muslims,  architecture  had  lo  get 
across  a  number  of  ideas,  like  Allah's  or 
Cods  infinite  power,  which  was  shown  in 
ref '  l\]  1 1  d  georn el  r  i  c  pat  te  r  ns  iu  ■  d  a  ra  b  e sq  u  e 
designs.  H  uma a  a  nd  animal  forms  we  re 
r^re  in  decorations  because  Allah's  work  was 
matchless.  So  instead,  highly  stylized  foliage 
and  flower  niolifs  were  used.  Calligraphy  then 
added  a  final  touch  at  beauty  to-  the  building 
by  quoting  from  the  Quran,  white  large 
domes,  towers  and  courtyards  gave  a  feeling  of 
space  and  inajeslk  power. 


The  decoration  of  these  bui  ldings  really 
t  o nee nt rated  or  visual  aesthetics,  because 
although  Islam  opposes  unnecessary  spending, 
it  doesn't  oppose  having  a  com  lo  Malik  life  or 
enjoying  it,  as  long  as  people  live  withtri  the 
boundary  of  t  rods  law  and  guidance,  1  Ilk  all 
means  Muslims  don't  have  to  live  miserably. 
The  Muslim  wrsd<  -in  kn  ive  for  }  our  e.uthl) 
life  as  you  live  forever  and  strive  for  ytmt 
hereafter  as  you  will  die  tomorrow*  really  sums 
up  the  Muslim  attitude  to  architecture  ton;  if 
you're  going  to  make  it,  make  is  imkksih  and 
beautifully. 


The  Sditniye  Mosque  in  Edirne  possesses  the  highest, 
a i  r  t hqs {tike- 1 lefy \ ng  miita re ts  i n  th e  u / 1 £  >/ e  of  7 : i rkey. 

It  is  the  work  of  muster  'architect  Shinn,  who  mus  ihe 
urdutect  jar  the  Ottoman  Empire.  He  designed  and 
built  d  staggering  477  buildings  during  his  long  career 
in  the  service  of  three  sultans  in  Turkey  during  the  15 
century,  acknowledging  the  importance  of  harmony 
between  architecture  and  landscape,  a  concept  which 
did  not  surface  m  Europe  until  the  1 6  century  His 
Turkish  designs  revolutionized  the  dome,  allowing  for 
for  greater  height  and  size  an  outstanding  advance  in 
civil  engineering  which  later  became  his  trademark. 


I  be  ■.•nviil.il  nmJow  hhirlut  al- Maljiir,  Ionian,  1mm  7«KI-  ’0  t  J  .  Ihc  him:  window  in  Durham  calkcdi.il. 

;  hi  he;- hi  ut  Ik  lin-  m-ijjm  m  itu;  n  w  wi  nclyw  m  1  iuHiam.  e-tihedraJ. 


Rost;  windows  ai'e  ii  good  example  of  this.  Looking  at  tilt- 
facades  a  I  most  European  cathedrals  and  churches  you  can't 
1 1 tip  noticing  l hoi l  imposing  beauty  and  how  they  decorate  the 
curtain  walls  above  i  ho  main  eni  ranee.  Yo  u  H  be  surpj  ised  to 
learn  that  historians  related  the  origin  of  these  huge  circular 
windows  to  Islam ,  and  the  six  Inbed  rosettes  and  octagon 
window  on  tile  outer  wall  ot  the  l  tnasyad  Palace  ofKhirbal  al 
Matiar,  I  his  was  built  in  .Iordan  between  740  and  750. 

lh  e  crusaders  saw  this  and  introduced;  it  into  thetr  E  uropean 
churches,  brsj  in  Romanesque  arcbuecture  (1 3'1’  to  iJ  '  centu¬ 
ries),  tn  places  like  Durham  cathedral  and  later  in  Gothic  ar 
cl  i  Lecture.  I  he  rose  window  had  a  luiMior)  of  let  ting  both  ligM 
and  sun  in,  while  supposedly  symbolizing  the  eye  of  the  Lord. 
Olliers,  1  hough,  claim  the  idee,  is  licnji  die  Ron  mu  uciiliis,  a 
circular  window  m  the  dome  of  the  Pantheon  in  Rome,  but  ibis 
was  more  like  a  circular  opening  pierced  m  the  roof, 

T h i s  c\o m pie  i  s  j  ust  a  t  aster  of  what  you  w i U  d  i scove r  in  the  fol¬ 
lowing  sextions  atxnit  L lie:  varied  world  Ol  Muslim  arch i Lecture 
and  hmv  it  Endue  need  global  building  styles  over  the  centuries. 

Muslim  architecture  ntten  has  cue  iron  mentally  Iricndly 
features.  Id  reduce  smoke  pollution  from  the  thousands  of 
candles  and  oil  l.mi.is,  Sinaia  designed  the  interior  space  of  the 


Suleyman  ire  Mosque  in  Istanbul  so  that  the  soot  was  channelled 
by  air  circulation  into  a  litter  room  belore  being  discharged  into 
the  city.  I  he  collected  soot  was  conveyed  into  a  water  fountain, 
where  il  was  mixed  and  stirred  to  produce  high  qualify  ink 
that  was  used  in  calligraphy.  This  ink  also  repelled  bugs  and 
book  wo  r  ms,  which  pi  obliged  I  he  lile  ol  the  mar. mi  ripts. 

J  tic  Stile ynlii cm t  M.iiqtH  -,3  sjmj  J  .o  l  dcsi;  :Hcl1  by  lie  l  JlOC-lH.  Sinae, 
otiL1  ul  Istanbul*  seven  hilb.  j  he  buildings  iiuikidciE  madrasa,  hospital.  dialing 
hiill.cjravaiisci  jj,  immniiim,  hdspii.es  and  sbogb.  tl  was  ,tlsd  uil  eiivimnincii 
ELili’.  Ii'ii’dilly  design  by  slugging  candle  snut  h'uill  pul  kiting  the  Lihnusjdifi  e. 


Celt  lu  right:  Part  ol  Nit 
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Arches 


Arche  sake  essential  in  architecture  because  they  span  large 
spaces  while  also  hearing  huge  loads.  Being  strong  and  flexible,  they 
have  been  made  bigger  and  wider,  arid  today  we  can  see  them  in 
buildings  from  shopping  centres  to  bridges.  They  are  so  common  nowadays 
that  it's  easy  to  forget  how  advanced  arches  were  for  their  time  a  thousand 


years  ago. 

In  the  simplest  arch  the  thrust  comes  from  the 
weight  oi  the  masonry  on  top  of  the  arch,  and 
sideways  from  the  cumulative  wedge  action 
of  the  voussoirs  or  Else  arch  bricks.  This  gives 
the  arch  'elasticity'  and  it  can  be  compared  to 
a  hanging  load  chain,  Llbe  arch  stands  as  the 
load  chain  hangs'  This  silent  dynamism  of  the 
arch  was  known  in  the  Muslim  world  through 
the  saying  ‘the  arch  never  sleeps. 

Muslims  were  the  masters  of  the  arch,  and 
they  loved  this  motiE  as  much  as  they  loved 
palm  trees,  imitating  the  curve  of  its  graceful 
branches  in  their  construct  ions.  The  spherical 
nature  of  the  universe  was  an  inspiration  for 
its  development  too 

Knowledge  of  geometry  and  the  laws  of 
Statics  meant  that  various  types  of  arches  were 
dreamt  up.  What  Muslims  did  structurally 
was  to  reduce  the  thrust  of  the  arch  to  a  few 
points,  the  top  and  sides.  These  could  then  be 


easily  reinforced,  leaving  other  areas  free  front 
Support,  SO  lighter  walls  a  ini  van  Its  could  be 
built,  saving  mate  ri  a  Is  in  building. 

The  Egyptians  and  tire  Greeks  used  lintels, 
while  the  Romans,  and  later  the  Byzantines, 
built  sent  i-c  t  rcu  la  r  a  re  hes.  1  he  Ro  m  a  os  u  sod 
an  odd  number  of  arch  bricks  with  a  capstone 
or  keystone  being  the  topmost  stone  in  the 
arch,  "this  shape  was  simple  to  build  but  not 
very  strong.  The  sides  would  bulge  outward*, 
so  they  had  to  be  supported  by  masonry 
pushing  them  back  m. 

All  these  predecessors  of  the  arch  were 
inherited  by  Muslims,  who  had  grand  plans 
for  their  mostpjc.s  and  palat.es.  For  these, 
they  needed  strong  arches  spanning  great 
distances,  which  looked  good  as  well-  So  they 
developed  new  forms  like  the  horseshoe, 
multi- tod,  pointed  and  Ogee  arch,  all  crucial 
for  architectural  advancement. 


nwsque  at  t  iordubn.  atliT 
the  feu  rlh  enlargement 
(yM  97b)  showing  all  t lie 
followi ng  in  brickv.ii i  t:  a 
flat  arvli  fllntcU  inim^Uuiitefy 
above  the  tint :r  way,  .1  semi 
t.LR.uIar  lic-i  -l1  slit  •:  relieving 
art.tl  above  it,  blind  oross- 

ardu’s  above  (He  panel  TO 
the  doorway, and  fee- Jobed 
(or  cinijloit)  arch  above  the 
wiskkjw:  the  duck  lower 
of  bip  ben  of  tin:  Palace  of 
Wes* 1 1  mi, n sect,  London  ( l S  v> } 
showing  the  adopt  1  nr  ot  a 
scries  ot  drcht>  ol  llic  live- 
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Horsohuc  arch  at  (hi  i  ircai  Mosque  n|  Cordoba,  5pL'.in. 


The  Horseshoe  Arch 

The  horseshoe  arch  was  based  tin  the  semi¬ 
circular  arch,  but  it  was  extended  slightly 
beyond  tt>e  semi-circle.  It  wasn't  so  strong 
but  looked  impressive,  and  was  the  first 
Muslim  arch  adaptation,  used  in  the  Umayyad 
Great  Mosque  of  Damascus,  which  was 
built  between  706  and  715  CE,  In  Islam, 
the  horseshoe  is  a  symbol  of  sainthood  and 
holiness,  and  not  luck  like  other  cultures. 
Structurally,  the  horseshoe  a rdi  gave  more 
height  than  the  classical  semi-circular  arch. 

The  first  time  it  appeared  on  European  soil 
was  in  the  Great  Mosque  of  Cordoba,  whose 
building  started  in  756  and  lasted  forty 
years.  The  arch  then  travelled  north  with  the 
Mozarabs,  the  Christian  Spanish  living  in 
Andalusia  They  were  artists,  scholars,  builders 
and  architects,  moving  between  the  southern 
and  northern  Christian  parts  of  Spa  in. 

These  arch  designs  could  be  found  in  great 
illustrated  manuscripts,  the  architect's  master 
plans,  drawn  by  the  Mozarabs.  One  was 
called  Bccttus  of  Lebartn.  and  its  author,  named 
Mag  ins.  worked  at  the  monastery  of  St  Miguel 


de  Ksacalda,  near  Leon,  This  was  a  large 
religious  building  in  the  Moorish  style  with 
horseshoe  arches,  and  was  built  by  monks 
arriving  from  Cordoba  in  y  13  CE. 

The  horseshoe  arch  is  known  in  Britain  as 
the  Moorish  arch.  It  was  popular  fn  Victorian 
times,  and  used  in  large  buildings  like  the 
railway  station  entrances  in  Liverpool  and 
Manchester.  These  were  designed  by  John 
Foster  in  1650,  and  the  arches  of  these  two 
buildings  are  like  those  in  the  Gate  of  Cairo. 
Today;  you  can  see  the  horseshoe  arch  in  the 
front  gate  ol  Oheetham  Hill  Synogogce  in 
Manchester  (1870), 


Hur,(“sf*orj  Arrl 


Intersecting  Arches 

Muslims  were  so  confident  of  I  heir  mastery  of 
the  arch  that  they  carried  out  some  spectacular 
ex  per  imen  ts  wi  th  forms  a  nd  techniques 
of  its  construction.  One  of  these  was  the 
introduction  of  intersecting  arches,  wh  ich 
provided  an  additional  structural  bonus.  It 
meant  1  hey  could  build  bigger  and  higher, 
and  add  a  second  arch  arcade  on  top  of  a  first, 
tower  level.  Tlits  cun  be  seen  best  in  rhe  Great 
Mosq tie  of  t  Cordoba. 


lntcrs*Elin#  /stj.  lie-. 


Left  top  to  bottom:  Enter wctin^ 
arches  at  LCj.h  Martin m  Mosque  (now 
called  Church  otCnstode  la  f.u/J 
built  between  99d  and  1 000  C ti  in 


'ibk’do,  Spain;  dcrorntive  rrtersut  ling 
arches  at  Bolton  Abbey,  (.  K  built  in 
itif  1  i' 1  uTilury. 


I  dl  In  njilll:  In  lii rape,- tin’ 
pain  led  .udi  vaix  Inst 

in  the  parch  or  the  Abbey 
Ot  MciiU'  t-.iSSirlo,  in  the 
recoil  AnnUai*  nf  1 07 I  CT, 
jluI  then  passed  nor'lJ'i  into 

I I  iv  Cl  hi  rch  uft  1  Li  Hi ,  i  Li, 
the  reconstruct  inn  of  lu&s 
LK  Ihc  nidi  is  mm-  found  tn 
build  i  mis  like  iWtuii  Abbey. 
t’EdtnnH  in  thy  13'"  century, 
l-K'  f.i-uimvd  .nxh  mi  i  hi’  U; 

i  niLi.pt;  from  the  rbn  Tuluh 

■Mo^UC  nf  (’  urn  { hef nv.'k 
buill  in  XA>  £  T,  v l. i  Sicily 

iv  it  I  i  AniEiLllMil  niui  l  tuill  s. 


The  Pointed  Arch 

Tiie  main  advantage  of  the  pointed  aich 
was  that  it  concentrated  the  thrust  of  the 
vault  oil  a  narrow  vertical  area  that  could 
he  supported  by  a  hying  buttress,  a  major 
feature  of  European  Gothic  architecture.  This 
meant  that  architects  could  lighten  the  walls 
and  buttresses  which  had  previously  been 
massive  to  support  semi  circular  arches.  Other 
advantages  included  a  reduction  of  the  lateral 
thrust  on  the  foundations,,  and  allowing  for 
level  crowns  in  the  arches  of  the  vault,  making 
it  suitable  fur  a  tty  ground  plan. 

Main  people  think  that  the  pointed  arch,  on 
which  Gothic  architecture  is  based.,  was  an 
invention  of  European  architects  trying  to 
overcome  problems  in  Romanesque  vault  ing, 
but  it  came  to  Europe  from  Cairo  via  Sicily 
with  Amalfttan  merchants.  They  were  trading 
with  Egypt  in  I0Q0,  and  it  was  here  that  the 
beautiful  I  bn  Tulun  mosque  of  Cairo  displayed 
its  mighty  pointed  arches.  In  Europe,  ii  was 
first  used  in  the  porch  of  the  Abbey  of  Monte 
Cass  i  no  i  n  1 07  3, ,  wh  ich  Ain  a  I  fits n  n tercha  nts 
generously  financed. 

At  this  time  in  she  late  f  I1  century,  Monte 
Cassmo  became  the  retiring  place  for  the 
Tunis  tan  Christian  scholar,  Constantine 
the  African,  whom  you  can  read  about  in 
the  'translating  Knowledge"  section  in  the 


School  chapter.  A  physician,  translator  and  a 
distinguished  scholar  in  mathematics,  science 
and  theology,  lie  also  had  a  great  deal  ot 
experience  of  Muslim  building  techniques, 
gained  from  the  Muslim  fad  mid  of  North 
Africa.  Constantine  would  have  undoubtedly 
given  his  opinion  during  the  building  process 
in  Monte  Casks  no, 

I  ic  penned  arch  was  tiler.  passed  north  when 
St  1 1  ugh,  lire  Abbot  o!  t.  iluny  ill  southern 
France,  visited  Monte  Cassmo  in  1083.  Five 
years  later  work  on  the  third  Church  of  Qunv 
star  led  and  it  eventually  had  150  pointed 
arches  in  its  aisles,  this  was  destroyed  in 
1810.  But  the  journey  ul  the  arch  did  not  stop 
there,  as  the  next  person  in  irs  travel  chain  was 
Abbot  Sirger  who  visited  Guny  between  1135 
arid  1 1  vC  He  and  his  engineers  went  on  to 
build  Si  Denis,  the  first  Gothic  building. 

The  adoption  of  pointed  arches  and  other 
Muslim  motifs  in  Cluny  and  Monte  Cassino, 
the  two  most  influential  churches  in  Europe, 
encouraged  the  iest  of  Christian  Europe  to 
take  them  on.  hike  any  new  fashion  it  rapidly 
spread  across  much  of  France,  especially  ir: 
the  south,  then  to  Germany  in  the  mid  12 
century,  and  eventually  to  the  rest  of  Europe 
in  Britain  there  were  many  buildings  which 
had  I  hose  arches,  almost  all  of  them  religious 
buildings. 


I  1-t‘lL  TntJd.'lsUmiL  \:T'.inn 
ci I  kutr  puiniL'tl  arch  ,ii  Lht- 
tomhul  Hucuikiyuo  tHiEhi'.k 
I  Mhi,  hi  rill  nt  1  tie  !fr 
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The  Multi-foil  Arch 

It  was  in  Samarra  in  Iraq  that  the  first  mu  1 1 i - 
hilt  ar-cli  was  designed  before  passing  into  rKi 
rest  of  the  Muslim  lands  inducting  Spai  n  and 
Sicily,  and  then  to  Europe.  Its  first  appearance 
was  in  the  w j  tide  ws  of  al - M u ta w a kk 1 1  Mosq n e, 
built  between  Kih  and  H4y  in  Sam  arm.  These 
windows  were  on  the  enclosure  and  spanned 
by  cinq  foil  arches. 

I  iil:  mU I  i  -  foil  .in  ii  reached  North  Africa  mid 
Andalusia,  where  it  became  very  popular, 
decorating  most  Moorish  buildings,  especially 
Cordoba  Mosque  l  rom  the  10  century, 
Europeans  fell  in.  love  with  it  and  adopted  it 
in  their  buildings,  plans,  and  arts.  Its  most 
popular  use  was  m  the  trefoil  form  which 
suited  the  concept  of  trinity  in  Christianity, 
l  ike  many  of  these  arches,  those  seen  in  the 
Cordoba  mosque  were  the  main  inspiration. 


Ogee  Arch 

After  the  semi-circular  arch  entered  Europe, 
one  of  the  most  important  arches  was  the  ogee 
arch,  otherwise  known  as  the  Gothic  arch 
in  Europe.  -This  is  an  elegant  arch,  a  stylized 
development  of  the  pointed  arch.  The  arch 
curve  is  constructed  in  the  form  of  two  "S' 
shapes  Facing  each  other  Etnd  was  used  mostly 
for  decoration,  sometimes  with  a  stone  knot 
at  the  top,  The  arch  wras  developed  in  Muslim 
India,  and  later  reached  Europe  in  the  14J’n 
century,  becoming  particularly  popular  in  late 
Gothic,  I6th-century  architecture  in  Venice, 
England  and  France, 

You  can  see  it  everywhere  in  England,  because 
almost  all  churches  and  cathedrals  have  a  full 
ogee  arch,  or  use  it  in  the  form  of  an  ogee 
moulding.  They  are  both  used  in  decorative 
screens,  entrances,  and  later  Gothic  styles. 
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Vaults 


An  architectural  vault  is  a  stone  arch  that  makes  a  ceiling  or 
canopy,  making  it  possible  to  have  a  roof  over  a  large  space  made  of 
bricks,  stone  blocks  or  rubble.  Until  metal  girders  arid  trusses  were 
introduced  in  the  19'*1  century,  the  only  alternative  to  stone  vaults  were  long 
wooden  rafters  or  stone  lintels.  These  were  much  simpler  materials  to  use  but 
weren't  as  sophisticated  and  were  more  expensive,  while  building  was  also 
limited  by  the  length  of  the  wood. 


I  eft:  A  catacomb  of  an  old 

CLlStlt 


Vaults,  tike  arches,  were  used  by  the  Romans, 
but  Muslims  refined  them  so  they  could  build 
bigger  and  higher.  They  made  vaults  that  were 
as  strong,  but  finer,  with  thinner  curtain  wails, 
so  more  light  was  let  in.  Until  the  IT  century, 
hurope  used  thick  Roman  vaults,  which 
needed  robust  las  thick  as  two  metres)  and 
short  walls  to  carry  them,  but  when  they  saw- 
the  Muslim  vaults  of  Cordoba,  they  imitated 
their  design  and  techniques.  So,  these  became 
ty  pical  of  the  Romanesque  period  (I0lh  to  12 
centuries)  in  Hurope  and  they  were  first  seen 
in  great  cathedrals,  like  Durham  in  England- 
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Rib  Vaulting 

Ihc  Great  Mosque  ol  Cordoba,  called  the 
Mesquita,  was  the  springboard  for  much  of  Eu¬ 
ropean  architecture,  hs  vast  hall  of  polychrome, 
horseshoe  and  intersecting  arches,  ribbed  vaults 
and  domes  all  made  their  way  north,  and  it  is 
worth  noting  that  ribbed  vaults  do  not  appear 
in  churches  that  existed  then,  such  as  those  in 
the  Leon  region,  because  they  were  built  before 
the  Great  Mosque  of  Cordoba. 

A  ribbed  vault  was  a  ceiling  or  canopy  of  stone 
that  v.  as  strengthened  by  single  semi-circular 
arches  added  beneath  the  vault  to  provide  extra 
support  These  added  arches  looked  like  ribs, 
and  they  supported  the  crown.  This  meant  a 
large  amount  of  the  thrust  of  the  vault  was  con¬ 
centrated  on  these  ribs,  relieving  the  pressure 
on  l  he  walls,  enabling  the  builder  to  make  them 
thinner  and  higher 

Instead  of  using  the  old  rubble  mix  or  the  large 
massive  pieces  of  stone  used  by  the  Romans, 
Muslim  architects  introduced  small  stones  or 
bricks  between  the  ribs,  arranging  there  like 
the  building  of  a  wall  in  the  early  stages  of  con 
st  ruction. 


The  eat  best  form  of  j  ib  vaulting  was  traced  to 
the  B* -century  Abbas  id  Palace  of  Ukhaydar 
in  Iraq.  This  arch iiectui  ally  rich  desert  palace 
Contains  eight  transverse  arches  and  ribbed 
vaults.  This  system  of  ribs  is  also  found  in 
main  of  the  tunnel  vaults  of  the  Kibat  of  Susa, 
built  in  821-822,  and  these  greatly  influenced 
the  cross  vaults  of  the  nave  of  St  Philibert  at 
Toult,ous,  built  at  the  end  of  the  lVh  century, 
of  St  Mary  la  Madeleine  at  Vey.elay  (1 104  - 
1 132)  and  of  Foote  nay  Abbey  ( 1  139- 1 147). 
The  idea  of  building  vaults  like  this  came  from 
contact  with  North  Africa,  especially  the  town, 
of  Susa  in  Tunis  La. 

The  cistern  of  Ram  la  in  Palestine  is  made  of 
pointed  arches  standing  on  cruciform  piers 
of  masonry,  which  were  covered  with  six 
barrel  vaults  reinforced  with  walls,  it  was 
built  by  Ha  run  al- Rashid  in  789  A  similar 
vault  was  built  in  Susa,  Tunisia,  in  the  two 
main  mosques  of  San u  Fatata  (334-841) 
and  the  Great  Mosque  (850  851 }.  This  idea 
then  appears  in  the  Notre  Dame  d'OrcivaJ 
cathedral,  built  in  the  1 2th  century  in  Fuy-de- 
Dbme  in  Auvergne,  France, 


Ribs  of  the  tunnel  va  tills  of 
the  ftibat  of  Susa,  built  m 
R2i  H22CE. 
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Gothic  Rib  Vaulting 

A :n  you've  already  read,  ribbed  vaults  were 
known  to  the  Muslims  more  than  one  hundred 
and  fifty  year's  before  they  appeared  in 
Christian  cathedrals  and  churches  A  second 
L)  pc  of  rib,  whicEi  became  known  m  Europe 
as  the  Gothic  rib,  was  more  complex,  and  it 
first  appeared  in  the  great  mosques  of  Muslim 
’Jdledn  and  Cordoba. 

The  ribs  of  Cordoba  inspired  European 
architects  and  their  patrons  to  adopt  them  in 
the  Romanesque  and  Gothic  movements,  and 
really  the  history  of  Gothic  Eirdiiluclure  is  a  1st) 
the  hisior  y  of  the  rib  aud  flying  buttresses.  To 
read  more  about  fhe  origin  of  the  Gothic  style 
read  the  'Sir  Christopher  Wren'  section  in  this 
chapter, 

Bab  Marti  tun  Mosque  in  Toledo  has  a  unique 
form  of  rib  vaulting  that  Eater  developed 
into  the  quadripartite  vault  -  a  vault  with 
supporting  ribs  in  the  form  of  diagonal  and 
intersecting  arches,  which  is  accepted  to  be  the 
origin  of  the  Gothic  style. 


This  Toledo  mosque  was  built  by  Muslim 
architects,  Musa  ibn  A I  i  and  -Sad  A  between 
99H  1 000  Cl..  It  was  in  the  shape  of  a  square 
made  up  of  nine  small  compartments,  and 
covered  with  nine  different  ribbed  cupolas  or 
domes,  hath  dome  is  a  Eittlc  vault  supported  by 
intersecting  arches  that  look  like  ribs  thrown 
in  the  most  Fantastic  way  across  each  other, 

hrench  ait  historian  Elie  Lambert  said  that 
"The  Arab  architects  ...  knew  and  employed  m 
their  vaults,  since  the  end  of  the  L0,h  century, 
not  only  lEic  same  principle  ul  (he  rib,  but 
also  the  system  of  crossed  arches,  a  system 
which  became  latei  known  in  France  as  ihe 
q  uad  ri  pa  r  ti  te  vau  1 1  i  ng.J 

Similar  vaulting  was  usedl  in  another  mosque 
which  was  later  transformed  into  a  house 
named  Las  '  l  or  fieri  as  in  9-Kt ) .  It  also  had  n  rr it 
ribbed  domes  combining  a  variety  of  libs  that 
dominated  the  central  vault,  making  it  an 
impressive  looking  house  because  il  also  used 
pi  >  1  yell  ro  i  me  h  oi  ses  hoe  and  tie  to  t  i  a  rd  res. 


Similar  ribbed  dome#  can  be  seen  ifi  :i  large 
number  at  Spanish  buildings,  especially 
those  builL  by  the  VI t scarabs  Ehm  can  also 
be  seen  in  chin's,  lies  built  along  the  ionic  ol 
the  pilgrimage  lo  St  ktequev  also  known  as 
t.oinpostclla,  where  these  i  ibs  decorate  the 
domes  ol  buildings  ol  the  A Ima /on  church 
in  t’astille,  lonesdcl  Rio  m  Navarre,  and  in 
the  Pyrenees  in  Saint  Croix  d’uloron  and  the 
hospital  oJ  Saint  Kluisc.  Ribs  areaho  found  at 
the  [empl.ir  church  at  Segonia  and  the  ti'1'* 
century  chapter  house  at  Salamanca. 

Mil’  travelling  ol  Ll no  lih.s  wa.s  down  to  the  im¬ 
prove  merit  of  relations  bet  wee  n  Mo  /  a  rabs  si  n  d 
Muslims  at  the  time  ol  ,\Eui  al  Rahman  III,  as 
well  as  the  great  cultural  and  at  tistic  achieve¬ 
ments  ul  lus  reign.  In  this  Limeol  peace  and 
tolerant  c,  art  nourished,  In  less  calm  times, 
the  Lnpliiic  of  Toledan  mosques,  including  Rah 
Mardmii,  must  have  given  kuimps-.m  artists 
and  au  bin Is  valuable  lessons,  I  he  Freni  Is,  in 
particular  benefited  because  thej  were  closely 
connected  to  the  town  otter  it  was  taken  by  the 
Spanish  Christians. 

JVIuqarnas 

The  last  vault  well  visit  here  is  the  stalactite 
vault  or  mutjumis.  I  hey  arc  3  ’  >  Jornis  made 
from  geometrical  shapes  and  carved  into 
vaults,  domes,  niches*  arches  and  wall  corners. 
Developed  in  It)  century  Persia,  the  idea 
was  later  spread  by  the  Seljuks,  a  Turkish 
dynasty  that  ruled  across  Persia,  Anatolia  and 
Turkey  between  1038  and  1327.  by  the  kite 
i  1"'  century,  tine  tuttqanws  became  a  common 
architectural  leal ure  all  over  the  Muslim  world. 

One  of  the  hist  examples  of  a  is 

the  honeycomb  of  the  Alhambra  Palace  in 
tirynada  designed  over  seven  hundred  years 
ago.  I  his  honeycomb  vault  of  the  Hall  of  the 
Alienee  rapes  was  organized  in  an  eight  pointed 
star  made  of  a  large  number  of  interlocked 
small  si|[i inches  of  lo a  ugc  shapes,  projecting 


from  the  walls  in  cells  very  like  live  honey 
comb.  These  symbolized  the  honey  juice  which 
the  good  believer  is  promised  in  Paradise,  1 1 
was  also  designed  with  sixteen  windows*  I  wo 
for  each  side  of  the  star,  which  allowed  in  an 
enormous  amount  of  light.  I  his  all  helped  to 
recreate  in  the  Alhambra  Palace  a  vision  of  the 
promised  Paradise  and  its  eternal  tty,  which 
would  reward  those  who  siiove  to  reach  it, 
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The  Dome 


The  dome  ts  a  3-0  arch  and  in  Muslim  f  sometimes  referred  loas 

Islamic)  architecture,  it  had  two  main  symbolic  meanings:  to  represent 
the  vault  of  heaven  and  the  divine  dominance  etiguJiing  the  emotional 
and  physical  being  of  the  faithful  It  also  had  a  functional  use,  which  was 
to  emphasize  particular  areas,  such  as  the  nave  or  the  Mihmh,  while  also 


lightening  the  inside  of  the  building. 

'i  he  development  of  dome*  had  to  overcome 
The  problem  of  how  to  make  a  square  hay 
form  adorned,  arched  shape,  'the  Byzantines 
and  lJi  r  sians  managed  this  a  considerable 
time  before  Muslims  by  using  peodentives, 
triangular  segments  of  it  sphere  placed  at  the 
corners  to  establish  the  continuous  circular 
Or  e  1 1  i  pi  it:;]  i  base  n  eed  ed  for  1 1 1 c  d o  r  ■  1 1 ■ .  Fh esc 
penden lives  took  the  weight  of  the  dome, 
concentrating  it  at  the  four  corners  where  it 
Could  be  supported  by  the  piers  beneath, 


Muslims  used  them  fur  a  while,  but  like  mans 
Other  ideas  they  borrowed  or  inherited,  they 
developed  and  perfected  the  pendent ive. 
Eventually  though,  they  pi  el  erred  to  use 
sqi  1  inches  that  threw  arches  at  the  corners, 
creating  small  niches.  J  be  ll\c  nf  these 
culminated  in  impressive  stalactite  squ  inches 
or  \-;mj  li  ^  known  as  mnqitrNeis  that  dei  mailed 
the  inside  of  the  domes  You  can  read  more 
about  muqariHis  m  the  section  on  Vaults'  in 
this  chapter, 
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5e  mi -circular  Dome 

1 1  :e  jiu  st  common  lunn  til  the  dorm1  is  the 
m;ium  ircular,  which  is  (he  oldest  and  most 
widespread.  Larly  domes  weic  small  and  built 
or  the  crossing  before  the  Miknaih  like  in  the 
mosques  ol  Qayiawan  (to  t)  ,  and  the 
(dm Jl\  aid  mosques  in  Uamasuis  (7t):i-707) 
and  Cordoba  {  7%J  t  tver  the  centuries 

ionie  i -m  v,  mi  sj/csimi  number,  and  were  later 
used  in  the  centre  and  sometimes  covering 
lltt  entire  mol'nl  ‘mausoleums'  -  tombs  of 
founders  or  of  holy  men  Under  the  Ottomans, 
tile  st/e  of  domes  grew  to  cover  entire 
metuaries,  surrounded  bj  smaller  domes  like 
those  in  SuUumamye  Mosque. 

ii'-iJitiunuily.  domes  had  been  made  using  a 
niixlLiie  oi  mortar,  .small  stones  and  debris. 

I  hi  s  was  all  poured  into  limber  mould  that 
held  die  mortar  in  pi  nee  unit!  dry.  A  downside 
to  this  technique  was  that  it  required  a  lot  of 
wood,  whit  h  was  [lot  always  available  in  arid 
regions,  Usn  I  he  masons  had  to  wait  lor  it 
to  dry  before  moving  the  mould  to  another 
part  of  I  he  building,  so  building  was  time 
consuming 

<  Tanges  had  to  be  made  to  make  the  building 
process  easier.  First  Lhe  wooden  centring  was 
replaced  with  brick  coursing  and  the  use  of 
four  squ  inches  made  of  radiating  sc  mi -circles 
to  produce  a  circular  base  lor  the  dome.  This 
brick  coursing  was  constructed  by  laying  an. 
ard'i  of  bricks  on  edge,  leaning  at  an  angle 
against  an  end  wall.  Subsequent  arches  were 
laid  parallel,  and  cemented  with  mortar  to 
the  Hat  brick  laces  of  the  previous  arch  until  a 
vault  oi  ceiling  was  produced. 

I  he  Muslims  also  used  ribs,  which  enabled 
them  lo  cons trucl  the  dome  in  a  similar  way  to 
ribbed  vaulting. 
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The  Bulbous  Dome 

The  bulbous  dome,  or  onion  shaped  dome, 
was  I a vo tired  particularly  by  the  Mughals, 
who  spread  it  in  Persia,  the  Indian  sub 
continent  and  Asia.  So  familiar  today  in 
Moscow,  Russia,  bulbous  domes  firs  I  appeared 
in  Hu  rope  in  Venice  where  they  were  used  to 
decorate  the  lanterns  of  the  domes  til"  St  Mark’s 
Cathedral  The  domes  themselves  were  made 
of  wooden  shells  ir  a  stilted  semi  circular 
form,  supporting  the  lanterns  and  the  bulbous 
Cupolas,  and  all  were  built  in  the  middle  of 
tine  1 3  century. '[  he  domes  correspond  to  the 
ogee  arch  or  Cot hEc  arch  as  a  new  architectural 
fashion  alter  its  widespread  use  in  the  Musi  tin 
world,  especially  Asia  and  Persia  in  die  14"' 
century  l he  bulbous  cupolas  lit  aesthetically 
perfectly  with  this  form  of  arch. 

The  bulbous  dome  was  gradually  introduced 
to  eastern  Europe,  firstly  m  wooden 
architecture  before  being  built  in  stone,  and 
this  probably  came  from  the  Mosque  of  [he 
Dome  of  the  Rock  in  Jerusalem,  as  well  as 
from  Syria  where  illustrations  in  Umayyad 
monies  have  been  found  showing  the  early 
development  of  these  domes. 


The  Duality  of  Dome  and  Minaret 

Impressive  mosques  impose  then  cloud 
reaching  minarets  on  out  minds  mmuer 
p using  the  centra f  dome  on  the  landscape  nnd 
skyline,  this  duality  of  the  dome  and  minaret 
created  air  aesthetic  appeal  that  was  imuau  il 
by  many  western  arc.hili.vts.  including  Sir 
Christopher  Wien. 

Sir  Christopher  Wren's  father  was  the  Dean  of 
Windsor  and  his  unde,  Mathew  Wren,  was  l  he 
bishop  of  Norwich.  Wren  himself  grad  ua  Led 
from  Oxford  in  1 033,  and  later  became 
Professor  of  Astronomy  at  Gresham  i.  allege, 
London,  Sir  Christopher  was  an  important 
mathematician,  an  expert  m  natural  science 
theories,  and  a  renowned  architect  with 
great  respect  for  Muslim  architecture  '[his 
be  displayed  by  adapting  numerous  Muslim 
architectural  solutions  within  his  designs  In 
his  greatest  ever  project,  St  Paul's  ( 'alhedral  in 
Loudon,  this  Muslim  influence  can  be  seen  in 
the  structure  of  the  domes,  m  [he  aisles,  as  well 
as  in  the  use  of  the  combination  of  dome  and 
tower. 
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Sir  Christopher  Wren 


There  has  been  a  great  debate  about  the  origin  ol  the  (iothic 
style  of  architecture  in  Europe.  Muslim  architects  say  it  came  north 
from  their  designs.  They  are  hacked  up  hy  one  ot  Britain’s  most  tamous 
architects.  Sir  Christopher  Wren,  who  carried  out  over  eighty  an  hitcciural 
projects,  and  is  renowned  tor  his  academic  integrity  and  professional  ism. 


A  tier  studying  .nut  thoroughly  researching 
the  architecture  in  Ottoman  and  Moorish 
mosques,  Sir  C '.\u istopher  Wren  became 
a  great  appredator  of  the  beauty  of  this 
architecture,  j|e  investigated  various  struct urd 
ant!  decorative  dements  of  Muslim  and  Gothic 
art,  and  became  convinced  ol  I  he  Muslim 
roots  of  ( roil  lie  architecture,  establishing  ike 
‘Saracenic  'theory!  He  explains  this  theory 
himself: 

'  this  we  now  call  the  Gothic  m.innej  of 
architecture  (so  the  Italians  called  w hat  was 
not  alter  the  Roman  style),  though  the  Goths 
were  rather  destioyers  than  builders:  I  think  it 
should  with  more  reason,  be  catted  the  Saracen 


style:  tor  those  people  [the  (  roths)  wanted 
neither  arts  nor  learning:  and  alter  we  in  the 
West  had  losl  both,  we  borrowed  again  from 
them,  out  of  their  Arabic  honks,  w  hat  they 
with  great  diligence  had  translated  from  (he 
<  5 leeks.  They  were  zealots  m  their  religii m 
and  whet  ever  they  com  pie  red  (which  was 
with  amazing  rapidity)  erected  mosques  and 
caravanserais  in  haste,  which  obliged  dr  in  In 
fal  l  into  another  way  of  building:  lor  they  built 
t  hcli  [  m  isqu  es  n  >u  nd .disliking  t  he  Cl  iri  st  i  a  n 
form  of  a  cross.  The  old  quarries,  whence  the 
ancients  Look  their  large  blocks  ol  marble 
for  vvhofc  columns  and  architraves,  were 
neglected;  and  they  thought  both  impertinent. 
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Their  carriage  was  by  ^amcls;  thfwfoft!  their 
Jut  tidings  xvere  fined  for  small  stones,  and  columns 
ol  their  own  fancy,  consisting  ot  many  pieces;  and 
their  arches  pointed  with  out  jcy  stones,  which 
I  hex  thought  too  heavy.  'Hie  reasons  were  the  same 
in  our  northern  climates,  abounding  in  freestone, 
hut  wanting  marble. 

■■  [iSi-le'iu  t -otine ,  js  it  is  called  is  dediu  d  Irom 
a  different  quarter;  it  is  distinguished  by  the 
lightness  of  its  \\or  k,  hy  the  tveessive  boldness  oJ 
Us  elevations,  and  of  its  sections;  by  the  delicacy, 
profusion,  ami  extravagant  fancy  of  its  ornaments, 
the  pillars  of  tins  kind  are  ns  slender  as  those  of 
llit  ancient  Goth  it  are  massive:  such  productions, 
so  airy,  cannot  admit  the  heavy  Cloths  for  their 
author;  lunvtaii  be  attributed  to  them  a  style 
of  architecture,  which  was  only  introduced  in 
the  tenth  century  ol  our  era?  Several  years  alter 
the  Jest  ruction  of  all  those-  kingdoms  which  the 
( lOt  hshud  raised  upon  the  ruins  ot  the  Roman 
umpire,  and  a  time  when  the  very  name  of  Goth 
n:n  entirely  forgotten:  Eiom  all  (he  marks  of 
the  new  architecture  il  can  only  be  attributed 
to  the  Moors;  or  what  is  the  same  thing,  to  the 
Arabian  or  Saracens;  who  have  expressed  in  their 
architecture  rile  same  taste  as  in  their  poetry;  both 
the  one  and  the  other  falsely  delicate,  crowded 
wilh  superfluous  01  namunts,  and  often  vct  y 
unnatural;  the  imagination  is  highly  worked  up  in 
both;  hut  it  is  an  extravagant  i  magi  nation;  and  it 
has  rendered  the  edifices  of  the  Arabians  (we  may 
include  the  other  Orientals)  as  extraordinary  as 
the  i  r  1 1 10  up  fits  II  any  o  n  e  i 1  c  j  ul  its  tit  t  h  Is  asxer  I  ioi  i , 
let  os  appeal  to  any  one  who  has  seen  the  mosques 
and  palaces  of  Rez,  or  some  of  the  cathedrals  in 
Spain,  built  by  the  Moors:  one  model  of  this  sort  is 
the  church  ol  BurgOS;  and  even  in  this  island  there 
are  not  wanting  sevv  rat  examples  of  l lie  same- 
such  buildings  have  been  vulgarly  called  Modern 
Gothic,  but  thdr  true  appellation  is  Arabic, 
Saracenic,  u  Moresque, 

'This  manner  was  introduced  into  Europe  th rough 
Spam;  learning  flourished  among  the  Arabian  all 
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the  time  that  their  dominion  was  m  full  power;  Vmi. 

they  studied  philosophy,  mathematics,  physLs, 
and  poetr  y.  I  he  love  of  learning  was  at  once 
excited,  in  ^11  places  that  were  not  at  too  great 
distance  from  Spain,  these  authors  were  read,  and 
such  of  the  Greek  authors  as  they  hud  translated 
into  Arabic,  were  from  thence  turned  into  Latin 
die  physics  and  philosophy  of  the  Arabians 
spread  s  hem  selves  in  Europe,  and  with  these  their 
architecture:  many  churches  were  built  alter  the 
Saracenic  mode;  and  others  with  a  mixture  ol 
u..my  and  light  propoi Lions:  the  alteration  that 
the  difference  ot  the  climate  migh  t  require  was 
little,  if  at  all,  considered,  In  most  southern  parts 
of  Europe  and  in  Africa,  the  v'ndows  [before 
the  usent  glass  |  made  wj  th  narrow  aperture  s. 
and  placed  very  high  in  die  walls  of  the  building, 
occasioned  a  shade  and  darkness  within  side,  and 
were  all  contrived  to  guard  against  the  fie  rev  rays 
of  the  sun.  yet  were  til  suited  to  those  latitudes 
where  that  glorious  luminary  shades  Us  feebler 
influences,  and  is  rarely  seen  but  through  a  watery 
cloud! 


Discussion  of  the  Islamic  i  high i  of  the  Gothic  Style 
taken  from  Parentalia:  or,  Memoirs  of  the  Jamily  of 
the  Wrens,  viz.  by  Mathew  Bishop  in  1750 


The  Spire  Tower 

Minaret  comes  from  the  a  hark:  worm  am  .varan,  which 

means  ‘lighthouse*  but  not  in  the  meaning  of  sea  lighthouse  as  some 
1  writers  thought.  It  has  rather  a  symbolic  significance  referring  to  the 
light  of  Islam  which  radiates  from  the  mosque  and  its  minmet. 


Hy  tilt1  century,  in  i  ho  l  meat  Mosque 
till  Ttmascus  flit:  mi  mu  el  had  heroine 
an  essential  feature  of  Muslim  religious 
art  luk't  line.  Minarets  have  two  main  parts; 
i  be  lower  pari  has  a  strong  blind  base  with 
little  nr  no  decoration  al  all  and  the  higher 
pari  is  very  grace  till  and  richly  decorated, 
this  see  Li  oiling  oi  the  U.mei  is  m :vn  i]i  ni.niy 
Hnglis 1 1  towers  like  Sir  Christopher  Wrens  St 
Mary  Je  Umv  I  nicer. 

I  he  earliest  surviving  Muslim  Iowcj  is  lie 
Qalhl  oJEVnu  Ilanimad,  which  v.,.i .  bu ill  in 
1  £107  in  eastern  Algv  ria  Willi  its  huge  si/e 
expressing  r  I  ic  p<  iwer  of  Henu  I I  am  mad, 

I  he  town  nas  ii.-cc  as  a  w.itchtowei  js  well 
as  a  minaret,  it  was  riddy  dec  orated ,  with 


openings  providing  light  and  reducing  the 
li  e  igt  s  1 1  i  t'  l  Ire  xt  rue  t  l  i  re.  Va  r  i<  m  s  ly  pes  <  j  t'  a  relies 
iiv re  used  mi  Ihy  frames  o1(!hm  ivindmvs, 
in l iuding  livlnil,  cmqfoik  semi -circular  and 
pLilytohed  arL  lies, 

It  was  leal  ait's  itke  ihese  that  later  formed 
the  character  ol  the  EVinauexquc  and  tiothic 
towers  ol  l  lie  West.  <  mod  examples  oi  this  are 
Church  of  Si  Ahborulio. '  onro,  Italy  (IHGA 
t<  195),  Church  ofSt  Etienne,  Abbave  jux 
Homines  at  t'aen,  Era  me  ( I  PhO-  1  I  m3  ),  and 
St  Edmund  at  llmry  in  England  (I  1 2IH  in  all 
cases,  the  influence  olQu  Eat  Henu  1  lam  mad  is 
unquestionable,  and  the  European  trade  links 
ivilh  North  Atiica  must  have  heeil  responsible 
I'm  its  transfer. 


SJ.lI  ;ii  d|  I  Sin  1 1  j  Lanuiud  is 
the  earl  i vsi  survivi  lag  Musii  tn 

lc  luvr  oi  Us  k  [iij ,  lui  1 1 1  m 

1007  m  Ahjvrm  I  matures  il 

dtspLiyixl  Hi  :i  tk'L. i Tain n i 

arniju.il  dcsi^ti.s  iTt  the  up¬ 
per-  seclinnn-.  were  later  found 
■n  llic  Urnn jiKMjue  and 
<  uHIiil  Iihvl'u  in  §  lu  u]H  . 


In  Europe  thf  tower  first  appeared  in  the 
I  U:i' -century  Romanesque  period  but  be  Limit; 
associated  ivfih  Gothic  arch  i  tee  lure.  Some 
people  believed  the  lower  came  from  the 
minaret,  as  i’  bi-s:.'.r  appearing  in  Hump  mi 
castles  and  gatehouses  as  ihe  crusaders  came 
home. 

Spires  were  never  used  until  the  minaret 
was  boil tt  and  m  Log] and  there  was  no  spine 
before  1 200s  the  first  being  that  of  St  Pauls 
Cathedral  in  London,  finished  in  1221.  ('Mils 
was  later  destroyed  by  lightning  in  laCd  an  ! 
by  the  Circa!  E  ire  ul  1  nridou  in  ] On 6.  to  be 
rebu  i  It  by  Wren  in  1 7 1 0 . )  The  m  i  n  a  re  is  t  if  j  1  - 
Jeyuslii  Mosque  in  Cairo,  built  in  t  b'-J5n  were 
particularly  influential  in  it.  Iv  and  t’nghnd- 
S  q  ua  re  s  haped  min  a  ret  s  coni  j  n  ue  d  t  o 
influence  European  towers,  as  seen  in  Pal umj 
Vecchtu  at  Piaz/a  ia  Signora  (1299-1^14)  in 
Italy.  Pia/.za  Ducale  in  Italy  is  particularly 
sit  iking  when  it  ls  compared  to  the  Cmayyad 
Mosque  in  Damascus. 1  Hie  Etulum  tower  has 
the  same  gradual  progress  of  the  sqim  re¬ 
shaped  tower  and  the  .saint-  bulbous  dome  at 
t  h e  to  p  e  nd .  I  h  c  a  re  adc  o  f  t  Ire  doisl er  w  h  i  c  h 
the  tower  emerges  from  shows  a  similar  visit  ll 
and  structural  combination  to  the  one  used  in 
the  l  -rnayyad  Mosque, 

This  graceful,  circular  form  of  minaret  was 
also  imitated  in  Germany  in  buildings  like  the 
I  luly  Apostles  t  ’hurcli  m  Cologne  { 1 1 90),  in 
Amiris  ■  ;:i liedi  al  ( 1009  |  JTvl,  and  : 1 1  \\\ n nis 
Cathedral  (1 1  to  13Jh  cenlm  ies)  in  Rhineland 
Ihe  Cologne  tower  has  particularly  breakneck 
proportions  as  il  soars  into  the  air. 


\Ikivl:  k’lt:  t'hiEicIi  ul  St  AE>lnnu3m, 
ClolllO,  Sl.ity  ( 2  Ui3}_ 

1  l'IL:  Muiiirel  at  tin-  Umayyail 
usque  in  Damascus  (Tito  7  l-s). 


Some  people 
believed 
the  tower 
came  from 
the  minaret 
as  it  began 
appearing 
in  European 
castles  and 
gate  houses  as 
the  crusaders 
came  home. 
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‘The  12th- 
century 
Norman  king 
Roger  II  of 
Sicily  was 
particularly 
passionate 
about  Muslim 
architecture. 

He  was  also 
fluent  in 
Arabic.' 

Ragdi  Omar  from 
the  HBCfi  Ati  Islamic 
History  of  l  ump? 


Sit  ity,  designed  ami 

1,1  C\.  i  JF  1 1  ■  L I  hi  W !  i  ■■!  1 1  il  ,i  r  I  K I  A 

in  the  u  k'.u  uJ  \n>f  m. iii  King 
1 1 . 


Muslim  Architecture  in  the  World 


A  lot  Of  Muslim  architecture  reached  Europe  through  captured 
artists  and  the  fully  Romanesque  style  appeared  ill  the  sat  ie  time  as 
the  first  counter-campaign  against  the  Muslims  in  Spain  and  in  the 
i  loly  Land.  One  who  was  taken  prisoner  was  Lalys,  and  his  new  master  was 
Richard  dc  Gran  civ  ilk  of  England,  who  had  Lalys  design  the  abbey  of  Neath  in 
South  Wales  in  3  129.  Lalys  then  became  Lhe  architect  of  Henry  L 


The:  Normans  brought  a  lot  to  Fug!  kb 
aictiitcchire  in  their  HUfcft  invasion  alter 
sweeping  across  Lurope  in  a  conquering 
wave.  I  hey  also  occupied  Sicily  where  they 
made  contact  with  Muslims.  1 1  was  here 
thill  I  heir  barbarity  abated  and  they  became 
great  builders  instead  of  destroyers.  In  tact, 
as  Rageh  Umar  from  the  i  s  An  Islamic 
!  li story  of  turopt1  says;  A  rchitcclura I  ly  little 
remains  ill  Sicily  bom  the  Muslim  nine  and 
the  buildings  that  look  Islamic  aren't.  They 
were  built  in  the  1  t  cert  Liu  y  by  the  Neuman 
conquerors  who  were  t  a  sc  mated  by  Arabic 
culture.  J  he  12  -t  v in u r y  Non n a r 1  ki ng  Roge r 
[1  of  Sicily  was  particularly  passionate  about 


Muslim  urchin  l  ture.  Ilew  as  also  Eluent  in 
Arabic  It  was  these,  architecturally  1  Islam  i/ed' 
Normans  who  taler  played  a  leading  part  in 
b  a  i  Id  i  n g  l-  n  i  i  tpe.  t  Jot  h  i  c  s t  yl  e  a  re  1  i  i  tec  I  u  re  also 
developed  under  these  Norman  kings. 

Edw'aid  I  sent  ambassador  ial  exchange 
missions  to  Persia  to  make  allies  of  ihe 
Mongols,  who  h;ul  taken  the  region  and  were 
[ he  en e 1 1 lies  of  t J xe  Muslims,  this  m jssh i u  w as 
led  by  (  woliiey  Luigley  in  1292  and  lasted 
a  year,  It  included  RoberUis  Sculptor,  who 
is  thought  to  have  h roughl  bat  k  w  rth  him  a 
number  of  ideas,  like  I  he  ogee  arch,  which 
were  then  introdiLced  to  I'ugloli  arJr.n  oir-. 
at  the  end  of  t  he  i  f  cenin  ry. 


D*  f ujm » tei&wii i ira . i a k k jfto ter  '  9hh  s 
M  nil  NMM-MU  I  Ri.t,UN‘ Sb”l  :  ! 


Later,  Edward  II  had  good  conLacts  with  Persi*. 
and  In  -.  crusading  e*  pi- ;  umic  plus  lu>  marriage  lo 
Eleanor  of  Cast 3 Me  provided  further  contact  with 
Muslim  'pain  13 1 ■ 1  sr.l  contacts  art  coninieinor  ytecl 
in  English  folklore  by  Morris  da  no  mg.  first  known 
us  Mojim  ■  .  I  lie  Muslim  unilads  also  led  iv 
I'mlnr  architecture,  such  as  t lit  star  polygon  plan 
at  V\  incisor.  in  the  lower  til  !  k-iiry  VII  ami  in  the 
windows  ni  l ii\  dupd,  and  the  turrets  of  Wolsey* 
g  real  lsi  Le  al  Ox  lord,  now  t  :i  I  led  t  i  mi  I  owe  r. 

Olhei  s  to  lake  h.ii.  k  ideas  were  pilgrims  and  at  I  i  -a  . 
visiting  Egypt,  like  Simon  Simeon  and  I  high  the 
Ilium  ihUtoc  both  were  Irishmen  who  visited  the 
Holy  Land  in  3323,  and  who  would  have  passed 
through  I  gypt  and  seen  the  Mausoleum  ot 
Musiapha  Pasha  <1269-1271)  in  t  ia  i  ro,  this  had 
Muslim  perpend  i  culaa  deem,  it  ion  that  became  a 
common  feature  ot  Gothic  architecture  in  the  UK. 

the  diapcls  of  the  knights  Icmpkir  ( Jrdcv, 
founded  by  nine  french  knights  m  Jerusalem 
in  t !  1 H  alter  Lie  first  uiisade,  were  built  with  a 
cnUmli/.jng  form,  which  was  derived  from  l lie 
city’s  Hunieol  the  Rock  Mosque,  this  form  of 
church  later  ur  ead  west  and  cun  !>e  seen  in  the 
eircula  ■  temple  f  hurth  ul  1185  in  London.  The 
rotunda,  which  is  late  \urmjn,  and  the  Uothic 
choir,  built  in  12  Iff  have  a  number  of  common 
teat  u  res.  and  llu:y  are  both  sub  feet  to  tire  same 


geometric  system.  Some  western  scholars  insist 
thal  this  svsteiii  came  to  Europe  and  France  from 
the  Greeks,  especially  I  Halo  and  Vitruvius,  but 
we  have  to  wonder  nl  I  Isis  perfect  liming.  Why 
didn't,  the  French  rediscover  Plato  earlier  or 
] ater?  It  seems  a  real  coincidence  that  the  features 
appeared  in  Europe  al  a  time  when  they  were  very 
evident  in  I  lamic  structures  visible  lo  erusadecs. 
other  travellers  and  traders. 

Annt hr  famous  building  which  many  do  nol 
realize  is  Islamic  is  the  laj  Mahal,  in  India,  built 
h\  the  Mughal  sultan  Shah  Jahan  In  memory  of 
his  wile  iVUmdaz  Mahal  who  died  while  giving 
birth  to  their  fourteenth  child,  'i  his  is  called  the 
'teardrop  on  eternity'  and  was  finished  in  1MH, 
after  using  precious  and  semi  precious  stones 
as  inJm  and  huge  amounts  of  white  marble  that 
nearly  bankrupted  the  empire.  The  Taj  Mahal  is 
completely  symmetric  eseept  loi  the  tomb  ul  the 
sultan  which  is  off  centre  in  the  crypt  room  below 
the  main  llooi. 

More  really  amazing  Islamic  arJniec.ture  im  lodes 
the  Cathedral  Mosque  in  Gurdoba,  Spain  and  the 
Alhambra  Palace  in  Granada.  AIE  ol  these  still 
fascinate  people  today,  and  the  Taj  .M  dial  just  pips 
the  Alhambra  at  the  post  lor  the  most  visitors  with 
3  million  a  year,  while  the  Alhambra  draws  2,2 
million  or  7,700  people  a  day. 


I . i'll  fet  rijlhl:  Tile  ]-  -ilti 
Llei  y  cin.ul.il-  Seclipli-  f  hurct] 
ei  l  l.tnulntl,  nfigisiall}  I  nail  in 
tlit.'  Samiev-rttralislrre  flfle 
ax  llie  Dtiipe  ot  the  Kick 

in  leruv.ilem  built  tit 
the  “  ''  vt'iUury:  I  Ue  Un  -VIJmI 
built  in  m.W3  \yi-.,i.  huiw. 


I  ll  tht  pj\l ,  I 

pul  Li|>  si-yllis  to  attract 
tt^ltirsKTS, 


Bookshops 

Thi  idea  of  a  big  bookshop  having  a  cotfecshop  and  n  .gular 
speakers  is  not  new,  the  celebrated  bookshop  of  Ihn  al  X'udim,  li ic 
1  O'  -century  bibliophile  and  bookseller,  was  said  lo  be  t m  an  upper 
story  d[  a  large  building  where  buyers  came  to  examine  manuscripts,  enjoy 
refreshments  an d  exchange  ideas.  In  the  Muslim  work  \  thousand  years  ago, 
as  well  as  there  being  massive  public  and  private  libraries,  there  were  also 
bookshops.  An  average  bookshop  contained  several  hundred  titles,  but  larger 
bookshops  had  many  more  on  offer 

Ai-Fiitrtu,  i  he  catalogue  of  books  that  Ibn  aJ 
Xadim  sold,  listed  more  than  sixty  thousand 
titles  00  an  unlimited  range  nl  subjects.  The 
first  section  of  l he  first  cluptei  of  tti  Hhrist 
wax  devoted  to  vai'iou-'  style  ,  oJ  writing! 
including  Chinese,  qua  lilies  of  paper,  anti 
exed  Imc  ies  of  pe  n  mansh  i  p  a  cl d  Vxcc  I  lei  c'u  s 
of  the  hook1.  \ filer  thi*  was  a  whole  range  of 
topics  including  language  and  calligraphy; 

Christian  and  Jew  isn  ,>l  ri  pi  (ires;  the  Quran 
and  commentaries;  lingua  t  works;  histories 


and  genealogies;  ollieial  govern menl  works; 
court  accounts,  pre- Islamic  aiui  Islamic 
p  oe  L  i  y ;  wo  r'k  hy  va  ri  Oas  sd  h  juI  s  of  Mas  lira 
i  bought',  biographies  of  numerous  men  of 
learning,  Greek  and  Islamic  philosophy; 
mathematics;  astronomy;  Greek  and  Islamic 
medicine;  literature;  popular  fiction;  travel 
(India,  China  and  Indnc  hirud;  mag  it ;  and 
miscellaneous  .subjects  and  fables! 

With  paper,  ivstniq  in  Arabic,  came  the 
profession  of  Wurrm/.  rl  he  litter  Witnm] 


The  vast  hook  publishing  industry  in 
the  VVWftpr#i  world  is  truly  awesome 
ami  certainly  cannot  he  praised 
enough.  But  this  cannot  eclipse 
an  equally  awesome,  sophisticated 
and  wide  ranging  publication 
industry  that  first  grew  in  the  Muslim 
civilization  around  the  middle  of 
the  8!t'  century,  almost  one  thousand 
years  before  hooks  appeared  m  the 
same  quantity  and  quality 
in  the 

Zhuuidin  Sardar,  British  writer ■ 
broadcaster  and  columnist 


hus  been  used  mm  paper  dealers,  writers, 
translators,  a i piers,  book  set  lent,  librarians 
and  illuriuo  a  tors  j  h  c  profu  ss  ion  of  t  he 
U  is  Limn  alb  believed  to  have  Marled 

.shortly  after  the  introduction  of  the  art  of 
papermsking  in  die  Muslim  world,  which  you 
ran  read  more  ahot.il  m  the  Market  chapter, 
Baghdad  was  probably  the  hrsl  major  city 
where  the  iidmiifi  bookshops  first  appeared, 
and  as  the  mamilactiire  or  paper  spread, 
the  number  of  these  bookshops  me  t  eased 
dramatical!^  throughout  the  Muslim  world. 

Kutubiyvifi  is  a  Moroccan  name  lor 
bookbinders  or  ,-onk  merchants,  whose!  up 
t her r  bookshops,  libraries  and  copyists  and 
scribes  in  a  district  of  IT  -century  Marrakech, 
Morocco.  Ihh  distr  ict  was  a  street  with  a 
bundled  bookshops  and  libraries,  fifty  on  each 
side.  Such;  activity  reached  i is  /.etiith  during 
the  reign  ofYaqub  al  Mansur,  who  constantly 
encouraged  die  spread  of  book  printing  and 


promoted  general  leading  activity  1  here's 
a  story  that  tells  how  one  day  a  celebrated 
literate1  man  named  [hn  al-Saqr  who,  during 
i  lie  eight  i  no  mils  siege  of  Marrakech,  fell  his 
house  to  buy  some  lood  for  his  hungry  family, 
bnl  ended  up  spending  all  bis  mnuey  on 
buying  a  book  instead. 

To  lead  more  about  1  Elf  imporunce  ulbooks 
arte  learning  see  theTihryry1  section  in  the 
School  chapter. 


'Buy  books,  and 
write  down 
knowledge, 
for  weather  is 
transitory,  but 
knowledge  is 
lasting.’ 

Arabic  Proverb 


V 


Public  Baths 


Spas  and  health  t:i  ijhs  liave  sprung  up  over  ihe  world  lot  ley;  lei  ting 
all  luxuriate  in  their  steam  and  fine  soaps,  hut  this  was  not  always  the 
case.  In  the  so-called  ‘dark  ages  ot  Humpe,  the  hath  was  particularly 
unfashionable. 


‘Indeed,  God 
loves  those 
who  turn  to 
Him  constantly, 
and  He  loves 
those  who  keep 
themselves 
pure  and  dean.' 

Qur.m  (2:222) 


Viet!  rdd\  m s i d l-  <  j^klogus 
Kainii.mil,  J  tin  ki>li  1 1 Jill  ir 
Klimlml.  built  .Muimd  i  nW. 


Ul.t  i  he  collapse  of  Rome,  the  Romans  and 
most  of  E heir  mod  cons  disappeared.  I  or  the 
Remans*  the  bath  was  in  an  elaborate  building 
complex, complete  with  a  medium  heated 
room  or  'fcpidtzrnim>  a  hot  steam  room  oi 
Caldarium,  and  a  room  with  a  cold  plunge 
pool  or  Fri^irinrium.  In  some  oi  the  largo 
bath'*  there  were  other  sections  with  changing 
rooms  called  Apotiyiirium,  a  reading  room 
and  s  ports  area.  But  these  treatment  cent  rue 
uei e  fc.ii'  tile  rich  and  political  elite  only. 

While  these  baths  fell  into  disrdpairas  ihe 
Roman  1  top  ire  lai  hi  tatteix,  on  the  other 


side  Ol  the  Methlerrari  an  the  Arabs  who 
had  been  under  Roman  rule  in  countries  like 
Syria,  inherited  tin  tradition  of  asm  \  the  bath 
Instead  ill  ihe  waters  becoming  stagnant  as  the 
Romans  let:,  ihe  Arabs  and  then  Muslims  gave 
them,  special  promotion  because  of  Islam’s 
emphases  on  t  ie.udr.  A  Iws-iene  ririd  good 

health.  Reporter  Kageh  Otnfrr  presenting  the 
UIK  's  An  Isttmih  Uisloryofi  rrm/JCsaid  that 
tlu  re  were  l  housands  of  hitirunuHs  in  a  l  uv  of 
quarter  of  a  million.. .. 

Ihe  bull  house,  Or  huuttutnu.  was  a  social 
place  and  il  ranked  high  on  the  list  of  life's 


es.vem iuls,  Ihe  Prophet  Mohammad  (pbnh) 
hind  VU\oilimss  is  hall' the  faith!  Hianintitm 
then  vv\-[V  via  bo  rate  j.i i iiii's  with  elegant 
designs,  cU  cur  .uul  mruimt utaliuti  L  nder 
the  Mam  tub  and  l Etonian  rule,  they  were 
espEVi ally  sumptuous  buildings  in  their  rich 
design  and  kixur  urns  dcs-urations,  furnished 
■lv  : l i  i  bujiitilul  lountains  and  ilcenrative  pools, 

I  lie  hutuituim  was.  and  still  is,  a  unique  sacral 
selling  I  nr  Muslim  ll  mi  man  (ties,  playing  an 
impEirlanl  role  in  the  serial  activities  of  the 
community.  As  an  ultimate  sprue  of  imIlt 
a l  t i i.i n  for  various  social  groups,  it  brought 
tr tends,  neighbours,  relatives  and  wnrkeis 
together  rcguhrh  to  undertake  the  washing 
ritual  rn  a  partying  utmospheie.  Qroup  bonds 
strengthened,  Irieiulihijw  re  kind  led  and  gossip 
was  >vi  jppe-d.  I  his  therapeutic  :  dual  was  car 
ried  out  by  both  men  and  women  at  separate 
times,  with  the  women  usually  bathing  in  day¬ 
light  and  men  hi  the  evening  and  night, 

'[he  intrigue  and  sociability  at  the  kammani 
didn't  just  slop  at  scrubbing  and  gossip,  as  tra¬ 


ditionally  the  setting  played  a  sigrulu.Lu’.t  role 
m  matchmaking.  En  conservative  communities 
such  Lis  those Ol  North  All  iea,  women  who 
were  looking  lor  suitable  brides  Mr  their  sons 
would  go  to  the  hi'itiiuuiiH.  Here  they  had  liic 
perfect  opportunity  to  have  a  closer  look  at  the 
bride  to  be  and  select  the  most  physically  fit. 
f  kswever,  ibis  tradition  is  gradually  losing  its 
popularity  as  arranged  marriages  in  these  sen.  l 
t:  t  ies  a  re  b  ee.i  lining  ini:  re.i  si  ngl  \  rare. 

tt  is  also  customary  in  many  parts  of  the 
Muslim  world  for  l lie  new  bride  10  be  taken 
with  her  friends  to  the  hifmmtuu,  where  she 
is  prepared,  groomed  and  adui  ned  m  slvti/ed 
designs  with  hernia,  the  1 1  vital  paste  tl  it 
leaver  a  reddish  brown  colour  on  the  bait, 
bands  and  feet.  Hie  groom  rs  also  esei  led 
there  the  flight  before  he  meets  his  bride. 

The  art  of  bathing  ill  huimttams  is  y cti lIu-lI 
by  many  rules,  such  as;  men  must  always  he 
covered  in  towei’  gai'menls,  and  women  ire 
forbidden  to  enter  i  f  men  are  present.  Quite  a 
few  books  have  been  written  about  this*  Like 


Baghdad 
bathhouses 
were  '... 
the  most 
sumptuous  of 
baths ...  that ... 
appear  to  the 
spectator  to  be 
black  marble.... 
Inside  each 
cubicle  is  a 
marble  basin 
fitted  with 
two  pipes,  one 
flowing  with 
hot  water  and 
the  other  with 
cold.’ 

Fbn  BulUilu,  I4i! 

century  traveller 


1  etc:  t  Fi’ritsr  of  public  bath 
ir  li  si ,  Georgia. 


Al-Hiuiwhtm  find  its  Mn 1 1 1 lers  f rom  f he  9  con t u ry 
by  Abu  Ssbci^  Ibrahim  ibn  Ishaq  el  I  Hasbi. 


the  sophistication  of  the  bathing  process  m  3  4’1'- 


Tuikish  Lijtli  in  ilic 
at;,  a!  London,  £  h 
In  the  shadow  ol 
Sii  N li i  man  Foster'"* 
renowned  bn  tilling 
popularly  known  a* 
the  "London  fahcrkiia'. 
sttmds  I  he  ester  tw  o£  jo 
4  ild  Turkish  h.inuUain. 
Ull1  In  iik I  hi;  i-  now  a 
pis/vrij. 


century,  Baghdad  involved  pi  ivate  chambers  and 
three  towels,  causing  Ibn  Battuta  to  say  '[  have 
never  seen  such  an  elaboration  as  all  I  his  in  any 
city  other  than  Baghdad.' 

As  we  have  said*  the  bath  was  known  to  1  urope  in 
Roman  times,  but  it  fell  out  of  use  a."*  Rome  fell.  )n 


kighi:  [^''-Lcniurv  lurkidi  iiu-m-i  ipi  .shou'sirg  a  public 

Mil  fill  LvIiL'el:,  .i:>  pari  ls|  j  pi ,  in^  mou  on  u,illsiiMllHjiij>  lli.it 
paraded  hi  IiojiL  o(  Sti  1 1  a-s  i  Vltiuid  EJI  mi  I  Ilf  ikumoli  ul  Oh* 
Ctl'eUmeLSiUn  oE  'ns  MUl. 


the  1529  work  fcy  bir  John  Trelfy.  Crete  hctiml,  we 
can  read  an  out  bathing  attitudes;  ‘many  loll-  c  that 
hath  bathed  them  in  coide  water  have  dyed.’ 

Hundreds  ol  years  later,  baths  were  rediscovered 
during  the  Crusades  when  the  crusaders 
encountered  Muslim  baths  in  Jerusalem  and  Syria. 
1  bus  rediscovery  w.i>  brief,  though,  a  the  church 
banned  their  use.  illy  because  thm  belonged 
to  lt  he  culture  of  Muslims,  (he  in  fu  id  s'  and  partly 
because  of  the  spread  of  adultery  and  bad  sexual 
habits  and  diseases  following  their  immoral  use, 
because  the  manners  of  the  humtmwt  were  not 
ft )! ! o wet by  1  h t •  !  ■  n ropea ns, 

by  the  J  7  '  century,  htiwmums  were  rediscovered 
when  ;  ump^ans  met  Turkish  baths,  !  his  was 
at  the  same  time  that  st  became  fashionable  to 
u>c-  oriental  baths  and  Levantine  flowers.  In 
i  nghnd,  nr  places  such  as  1  ondon,  Manchester 
and  Leeds,  this  was  a  real  cra/L-  ’il;e  hr  Turkish 
bath  or  "bagnio"  was  opened  as  earl’,  as  I  679  till 
\reu gale  Street,  now  bath  Street,  in  London  and 
was  built  by  Turkish  merchants.  Turkish  baths 
were  also  hriiEt  in  Scotland,  in  I  dinburgh,  where 
the  famous  Drumsheugh  Baths  were  designed  by 
John  Burnet  in  E  B&2.  I  he  etahm  ate  nature  of  the 
bath  was  recreated  in  all  its  glory,  as  this  contained 
a  suite  of  Turkish  baths  with  a  dome  supported 
on  a  brick  and  stone  structure,  with  geometrical 
lattice  windows  in  frames  of  horseshoe  arches. 
Meanwhile,  the  facade  was  decorated  with  an 
elegant  Moorish  arcade  with  iron  grilles  in  a 
geometric  pattern. 

So,  its  believed  that  the  hamntam  is  the  origin  of 
most  of  the  health  and.  fitness,  chibs  and  reircnt 
centres  spread  over  the  modern  world.  Sweat¬ 
ing  flushes  out  impurities  and  helps  us  to  lose  tab 
Steam  and  hot  water  increase  blood  circulation 
and  raise  the  pulse  and  metabolic  rale.  "I lie  rrlaxa 
rion  in  the  a t-Bmiani  (translated  as  ‘the  l-xterior'), 
the  equivalent  to  the  res)  room  or  Roman  Apnily 
cerium,  lets  the  body  rest  and  benefit  from  all  the 
previous  exercises,  while  the  social  interaction  and 
the  friendly  atmosphere  benefits  all. 


T,i*’':rrjrT  n  ip 


The  Tent 


Tents  these  days  conjure  up  images  of  rain  drenched  campsites  or 
beautiful  wedding  marquees.  They  have  a  practical  and  social  fit  net  ion, 
are  large  or  small,  and  so  remain  true  to  their  roots  from  the  time  when 
Muslims  and  Bedouin  Arabs  used  them  as  a  shelters  and  meeting  places. 

They  could  he  elaborately  decorated  royal  latest  craze  and  the  tent  dominated  most  of  the 

st  r  Lit  tu  res  in  a  sill  ta  ns  cere  mom  i  es ,  wh  1  c  b  wet  e  1 7' h  c  e  nt  u  r  y. 


F^.r  ri^Sir  Til  OUurn^n 

roanuscriul  is  a  rm'mmr 


beautifully  coloured  affairs  with  silk  crowns 
and  a  raised  section  to  add  extra  splendour 
and  majesty.  Inside  were  comfortable  seats  and 
canopies,  colourful  carpets,  plus  some  of  the 
sultans  favourite  weapons  and  toiletries.  The 
fe n t  fbl lowed  the  s uf  ta n  in  bis  travels-;  for  wai  L 
hunting  trips  and  other  visits  and  ceremonies. 


Louis  had  a  real  interest  in  the  Islam  it:  world, 
and  he  gathered  knowledge  about  it  through 
travellers  like  Francois  de  la  Boullaye-le  Gouz 
and.  lean  Baptiste  Tavernier.  La  Boullaye  even 
arrived  at  the  Royal  court  wearing  Persian: 
dress.  Louis  a  ho  had  in  his  service  two 
renowned  Arab  linguists,  Laurent  d'Arvieu x 


of  i  he:  military  movement 
duiirij'  :m  txpfd.itimi  cf 
Suleyman  the  Magnificent 
against  Hungary  the  tents 
■of  different  cciJeiuo  puiwtbly 
refer  to  diifereni  regiments 
pitched  around  Kiwr  Jbri 
of  Mitrovica,  I  oca  lei)  in  the 
Leposavic  municipality  of" 
Kosovo  The  writing  insets 
give  us  a  snapshot  o!  the 
camp  on  2-V  .Sa.l a r  '■) S(  1  A \  \ 

{or  24  May  I  "*1 3),  and  tells 
us  they  moved  six  miles  in 
two  days. 


Europeans  fell  in  love  with  the  Ottoman 
tent  the  first  time  they  set  eyes  on  it.  In  the 
beginning  U  was  reserved  for  royals  and  the 
rich,  loi  grand  parties  and  royal  ceremonies. 
The  French  king,  Louis  XIV,  was  its  greatest 
admirer  and  he  had  many  ceremonial  tenis, 
a  la  Turque,  These  usually  accompanied 
extravagant  processions  and  royal  parties 
with  ft  rework  displays.  His  fashion  statements 
caught  on  with  the  real  of  the  royal  households 
of  Europe  who  didn’t  want  to  be  left  out  of  the 


and  Antoine  G  a  Hand 


In  Viiuxhiiil  Gardens.  I  ngfand,  tun1  of  these 
LetUs  wax  buck  in  I  E4,  and  it  had  a  dining  art  a 
with  lour  tee  ft  tables.  I  lie  two  most  famous 
Imkixh  ttnt>  in  England  were  buih  around 
I "  Xi  in  the  gardens  of  PaiiishiEl,  Surrey,  owned 
by  the  I  lonorary  L  JuirLec  I  lannlton,  and  Slow¬ 
in', id  Wiltshire,  owned  bv  Henry  Holt  1  loare, 
jo  bn  Parnell  dul  a  wak  ret  dour  illustration  of 
tin  lent  at  Painshill  alter  lie  visited  it  in  I7te\ 

I  lie  site  « i-l  the  lent  at  Stour  head  was  origi- 

I I  alb.  Inra  mosque  with  minarets.  bnl  the  idea 
changed  into  a  Lent  dial  was  dismantled  in  die 
I7SHK.  A  thin!  hirkish  Lvrii  was  built  at  Dclga- 
ny.  \\  icUmt,  Ireland  by  David  fa  Jotirehe  in  the 
late  J  S'  ,  cult ii  i,  hnl  sent  -  never  really  catighl 
on  there  because  of  the  readier. 

I  m'ope.in  iruit.it  ton  or  Turkish  tents  also  took 
on  a  lot  of  the  Islamic  architectural  styles,  and 
lit  die  EH'  Lciitur y  architect  John  Nasii  pro¬ 
duced  .1  'total  exotic  exterior  el  I  eel  of  a  Royal 
Pavilion,  v,  hi  Jr  greatly  pLvised  bis  Royal  pa¬ 
trons  I  lc  u.sc J  the  mif  ttal  scenery  described 
h\  L  b  tie  tmi  r  y  I  Lt  n Jsc  apt  pj  i  nte  r  Thom, i  s 
l  kink  II  S  huu  el  I  was  a  bo  the  author  of  On  entaf 
Sani'fv,  and  was  hired  as  a  consultant  to  help 
design  a  British  resilience  with  such  features 
as  a  bLillmw  dome  with  corner  chaitris  and 
over  hanging  eaves,  t.usped  arches  and  pin 
nades.  Ii  was  Daniel l  who  inspired  Nash*  who 
wax  commissioned  by  George  [V  to  remodel 
an  unfinished  structure  at  the  Royal  Pavilion  in 
Brighton  So  he  combined  bulbous  denies  with 
concave  shaped  roofs,  imitating  the  Turkish 
caliphs  tents  that  covered  (he  banqueting  and 
music  rooms  of  the  building.  He  also  used  et  in- 
a  re  I  like  structures  to  disguise  the  chimneys, 

1  his  type  of  tent  still  exerts  a  strong  influence, 
and  i me  m  ill  mu  vivas  at  Canterbury  Park  in 
Ha  i n  ps h  i  re  I  he  roof  of  the  Rout  n  d  a  in  Va  u  x- 
lialU  j4idens  was  a  Lent  with  blue  and  yellow 
a  1 L ern  eli  i  ng  st  ri  pc s.  su ppo  r  t  ed  [iy  twenty  pit  hi  rs. 
English  writer  Nathan  id  W  hillock  in  Ik!  27  de 
scribed  it  as  a  Persian  Pavilion. 


Other  famous  people  [O  enjoy  and  own 
tents  included  the  J  m press  Josephine,  who 
had  a  Muslim  tent  room  at  cdalmaison,  and 
King  C  eo  j  gc  IV  o  J  ten  dined  there.  I  he  n  the 
Marquess  o  -  Hertford,  nicknamed  'llu:  (faliph* 
had  a  Lent  loom  made  loi  him  by  l  >ecinuis 
Burton  at  St  Duns  tans  House,  Ibis  burned 
down  in  1930  and  was  rebuilt  in  a  different 
design. 


\  16"'  century  miniature 
imm  i in.1  I Inner  tunin'  tiy 
M.'hmrij  hursevi  ■,lumrii^ 
the  awensiun  («  (lie  tlmme 
ni  Suli.in  St'iLm  I.  Nuic  liiv 
vanuijs  icriNinm  classifying 
rj||l(i  it]  Llu  gLiifi  Hint  1 1 L  A 
senior  olikiT  i  k  uinng  if: 
kl  A  lilt’  llL’lll  nl  Llic  ^ li I L.lii - 

diuk,  llut  1 1  is  it  Kit  -L'.  this  il. 

ULl.ue  I'pt.ibk  in  KL.ii.ii  Kiv. 
mg  the  hem  is  an  Ottoman 
trad  Li  it  m  tn  rii-tiKiiwlMt? 

liHMilj  .met  ifbcjicru  f. 


...  European 
monarchs ... 
brought  it  to 
Europe. 


From  Kiosk  to  Conservatory 


What  wi  now  niiNK  of  as  a  garden  summerhouse  ai*d  the 

hands  Land  in  the  local  park  or  town  square  came  from  wlial  was 
called  a  Turkish  kiosk  or  Koshk.  This  was  a  domed  hall  with  open 
and  arched  sides,  attached  to  the  main  mosque  under  the  Seljnks.  (iradrially  it 
evolved  into  the  summerhouses  used  by  Ottoman  sultans. 


The  most  famous  of  these  kiosk*  were  the 
Gniii  Koshkaod  Baghdad  Koshk.  The 
Gniii  Kashk  was  built  at  the  lopkapi  Palace, 
Istanbul,  in  1473  b}  Mll  ham  mad  a  I  1  at  i  hand 
had  Two  storeys  topped  with  a  dome,  with 
open  sides  overlooking  the  gardens  ol  the 
palace,  the  Baghdad  Koshk  was  also  built 
at  the  Topkapi  Palace  in  !  t>TS  v>,  by  Sultan 
Murad  IV.  This  also  had  a  dome,  and  the 
view  it  gave  onto  (he  gardens  and  pai  k  of  the 
palace,  as  well  as  the  architecture  of  the  city  of 
Istanbul,  was  amazing. 


Lady  Won  In  Montagu,  the  wife  ol  the  English 
ambassador  to  ( ’onstantinople,  wrote  a  letter 
on  l  Apri l  1 7 1 7  to  A nnc  thistle thu ay tc 
mentioning  a  Y hio$k\  describing  it  as  ... 
raised  by  nine  or  ten  steps  and  enclosed  with 
gilded  lattices*  but  it  was  European  monarchs 
who  brought  it  to  Europe,  '3  he  king  of  Poland 
particularly  liked  it.  as  did  the  fat  her- in  law 
of  Louts  XV,  S\i  lihas  ol  Lorraine,  who  built 
kiosks  tbrhimsdt  based  on  Ids  memories  ol 
his  eaptiviiy  rn  hirkq.  Ihe$e  kiosks  were  used 
as  garden  pavilions  for  serving  i_otfee  and 


A  kiosk  nl  Uipkupi  Pain-ot;  jci 
Turkey  mimed  the  Rj^h- 
dad  Kodak  f  bn  ill  in  le.aj) 
in'  Sultan  Kin  tad  IV  alter 
Ins  ermtjucsL  ol  Kaglidad.  It 
a in? ai us  .-.  muiir-i'  hall  cov 
crwl  by  a  dome  with  a  long 
chimney  for  expelling  vmoke 
Horn  rhe  Imp. 


beverages,  htit  Uvlcr  were  convened  into  the 
bandit and*  and  tourist  information  stands 
decoral i up  many  European  gardens,  parks  ar.d 
high  streets. 

All  good  designs  evolve*  and  m  this  case 
the  kiosk  evolved  into  vvhal  we  now  call 
Con ser vaU tries ,  g lass  rt Kjm s  b u lit  i n  ga n ItnS 
01  on  tiie  sides  til  many  European  houses. 

The  earliest  conservatories  were  those  made 
by  Humphrey  Replun  tor  the  Royal  Pavilion 
at  Brighton.  These  were  sumptuous  a  Hairs* 
with  corridors  connecting  l  he  Pavilion  to  the 
'i tables,  and  wilh  a  passage  ol  (lowers  covering 
the  gbs .  1  bey  also  joined  t he  orangery, 
a  greenhouse,  nn  aviary,  an  enclosure  for 
pheasants  and  hothouses.  The  pheasant ry  area 
was  parti cu  Early  Muslim  in  concept,  and  it  was 
an  adaptation  of  the  kiosks  on  the  roof  of  the 
palace  in  the  fort  of  Allahabad  in  India, 


\  If*  evnlury  mimjlufe  <>l  ‘Kirlun 
Mi,rjn  Ml  .Mid  htv*oiw  jailing  in  a 

loud  fmiTt  lhL-  \luthiu.'hnhnt{fu  i- 

\ 1 1 ir,id 1 1 ><b  Mir/a  AU  h  I  Ijcenikuli  IM 


Gardens 


SL1  N  N  Y  DAYS  ARE  SPENT  CU  I  T  I  NC,  I  HE  GRASS  while  hoping  it  duCSIlt 

rain  too  much,  again,  insects  are  dealt  with,  mules  are  moved  on  and  birds 
are  made  to  feel  welcome,  haw  ns,  with  their  herbaceous  borders,  domi 


nate  many  gardens  in  Europe,  especially  m  the  UK.  Bad  in  the  Middle  Ages 
though,  gardens  in  Europe  were  limited  to  the  courts  of  n<  hies  or  monasteries, 
and  their  main  use  was  for  herbs,  vegetables  and  some  fruits  ior  sell -sustenance. 


l  or  Muslims,  gardens  have  always  been  a 
constant  .source  of  wonder  and  enchan Intent, 
because  plants,  frees,  animals,  inserts  and  all 
of  nature  are  a  blessed  gift  of  Allah  and  a  sign 
of  His  (  i  real  ness.  Islam  permits  us  to  use, 
enjoy  and  change  nature,  bill  only  in  ethical 
ways,  so  Islamic  gardens  wore  designed  to  he 
sympathetic  lo  nature,  and  gardens  to  this  day 
enjoy  an  etc  veiled  status  in  a  Muslims  mind. 

Hardens  such  as  Eden  were  repeatedly 
dese  r  [bed  ill  the  Quran  .is  places  ot  great 
beauty  and  serenity,  and  as  ideal  places  for 


coniempldlLon  and  reflection.  These  heavenly 
paradises  were  recreated  and  spread  across  the 
Muslim  world,  from  Spain  to  India,  mainly 
from  Tie  S  ' century  onwards  \hou1  one 
hundred  years  later,  the  Ahhasids  innovated 
designs  oi  their  own,  I  rom  l hen  on,  gardens 
with  geometrical  flowerbeds,  shallow  canals 
and  fountains  were  built  e  wry  where  in  Islamic 
Persia,  Spain,  Sicily  and  India  to  prov  ide 
peaceful  seclusion  from  the  outside  world.  Jusi 
a  look  at  the  Alhambra  m  Hi  anada.  Spam  or 
the  Taj  Mahal  in  India  proves  this. 


‘Gardens 
under  which 
rivers  flow  to 
dwell  therein 
and  beautiful 
mansions  in 
gardens  of 
everlasting 
bliss,' 

Quran  (9:72) 


Right:  I  -Ctrtlury  maiuiscrijm  ihinviilp  Si  Jinn  Ikibyr, 

j  jil.ni,  Wii|L  lun^  hi’-  f^rtlcrc^  m lmmj ri ng 
tkrtvet  hetih. 

tkfiiiv  left:  H:  -(.'uilLiry  nil  mature  showing  Suleyman 
ihr  MagniReieiit.  Ihu  Serai  I  gardens  in  Turkey  of 
Suleymact  ihc  MagmEiaein  cultivated  tulips 

Cardens  uurc  not  only  for  meditation;  many 
had  a  practical  function,  and  Arab  rulers 
col  lotted  planes.  I  hese  k  itchen  gardens  no  t 
only  supplied  food,  l hey  also  gave  rise  to  a  type 
of  Arabic  poetry  known  as  the  Ttiwdiyti,  the 
garden  poem,  which  conjured  up  the  image  of 
the  Garden  of  Paradise. 

It  was  in  Jolrdo  in  1]  century  Muslim  Spain, 
and  later  in  Seville,  that  the  first  royal  botanical 
gardens  of  Europe  made  their  appearance, 

They  were  pleasure  gardens,  and  also  trial 
grounds  for  the  att  I  j  mat  Ration  of  plants 
brought  from  the  Near  and  Middle  East,  in  the 
rest  of  Europe  these  gardens  appeared  about 
five  centuries  later  in  the  university  towns 
of  Italy.  Today,  l  he  influence  of  the  Muslim 
garden  can  be  seen  all  over  Europe,  from 
the  Stibberl  garden  in  Florence  10  the  Royal 
Pavilion  in  Brighton,  England. 

it  wasn't  just  the  concept  of  gardens  that  spread 
with  the  Mu  dims,  because  they  also  brought 
flowers  from  the  East  that  you  can  now  buy 
down  at  the  local  gardening  centre,  Such 
travellers  include  the  carnation,  tulip  and  iris. 

Some  people  believe  the  word  'tulip  comes 
from  Dutbnnd  which  means  turban,  as  people 
used  to  wear  it  on  their  turban.  Others  say 
the  word  ‘tulip1  is  an  anglicized,  version  of 
chitftb,  which  is  Farsi  for  tulip.  From  Persia, 
the  tulip  reached  Constantinople  through 
ambassadorial  gilt  exchange*  where  if  was 
largely  planted  in  the  Serai!  gardens,  especially 
in  the  Top la pi  Palace  in  Istanbul 

The  tulips  voyage  into  Europe  has  been  like 
a  well- thought  out  invasion  of  perfume  and 
Colour  l|  first  stepped  out  in  1554  with  Couni 
Qgier  de  Busbccq,  the  Hapsburg  (Austrian/ 

1  Jungai i an)  ambassador  to  Suleyman  the 
Magnifiden,t,  when  he  took  one  with  him, 
About  ten  years  later,  it  reached  its  now  famous 
'home'  in  Holland.  The  Duke  of  Sermoneta, 


'Early  Muslims  everywhere  made  earthly 
gardens  that  gave  glimpses  of  the  heavenly 
garden  to  come.  Long  indeed  would  be  the 
list  of  early  Islamic  cities  which  could  boast 
huge  expanses  of  gardens.  To  give  only  a  few 
examples,  Basra  is  described  by  the  early 
geographers  as  a  veritable  Venice,  with  mile 
after  mile  of  canals  criss-crossing  the  gardens 
and  orchards;  Nisbin,  a  city  in  Mesopotamia, 
was  said  to  have  40,000  gardens  of  fruit 
trees,  and  Damascus  110,000/ 

Watson  A  M  1983:  Agricultural  Innovation  in  the 

Early  Islamic  \\arhlr  Cambridge  University  Press 


Francisco  <  aetam.  was  a  tulip  collector 
and  liad  15,1  17  in  his  Italian  garden  in  (he 
1640s.  Hie  Huguenots,  I  ratiLi  persecuted 
I -Voles  Mm  Is,  took  tilt  tulip  with  them  into 
dill  emit  countries  as  they  ran  away  Finally, 
in  the  1,680s  Englishman  billed  Sir  George 
Wheler  brought  it  to  Britain  Isom  the  derail 
gardens  ot  i  oust  ant  ii  tuple. 

I  he  carnation  and  r  i  s  weu  [ess  well  travelled 
as  flowers  but  popular  in  decorating  Persian 
and  Turkish  ceramics,  With  iis  lan  shape,  the 
carnation  was  a  successful  combination  with 
the  tulip  in  Iznik  pottery.  Ibis  design  was  also 
copied  in  European  decoration  and  appeared 
in  a  number  of  Lambeth  chiugers,  ceramics 
produced  at  Lambeth*  I  ngkmd,  dating  hum 
16GLM70O, 

The  iris  was  used  in  horizontal  and  circular 
forms  by  Persian  potters,  parik  utorly  under 
the  Safavtd  dynasties  in  the  1 6 '‘and  I 
U'tifunes.  Ihese  then  went  on,  like  the 
carnation,  lo  influence  Furopeun  designs  like 
the  Bristol  del  It  ware  reran  ils. 

The  British  love  gardening  and  still  cultivate 
these  l lowers,  and  llowei  shows  arc  booming. 
One  of  the  biggest  of  these  show  s  b  t  la  Lea, 
and  it  these  figures  are  anything  to  go  by*  l  lien 
gardening  and  gardens  are  far  from  fading: 
each  show  costs  about  (13  million  and  over 
show  week  60,000  pieces  ol  cake,  I  10,000  cup ; 
of  tea  and  codec,  and  over  28.000  rounds  of 
sandwiches  are  sold  as  the  keen  gardeners 


Fabulous  Fountains 


'Surely  the  God¬ 
fearing  shall  be 
among  gardens 
and  fountains.' 


Fountains  sooth l  thk  two  mnsks  ol  sight  md  sound  at  miu-. 
They  provide  a  calming  atmosphere  and  screen  out  urban  noises  like 
traffic,  road  drills  and  barking  dogs  in  todays  ever  noisier  world.  'They 
also  provide  privacy,  with  quietly  spoken  words  not  reaching  others  in  the 
vicinity,  and  are  a  bath  for  birds. 


Water  features  arc  an  inlegid  pari  of  gardens. 
'Today  just  as  they  were  a  thousand  y  ears  ago 
in  (lie  Id  an  lit  world.  ’I  hen  they  were  a  display 
of  ultimate  wealth,  as  water  was  scarce,  and 
;i  wain  display  was  regarded  as  a  thing  of 
wonder.  Fountains  became  cornerstones  of 
Islamic,  arl  and  architecture  and  one  of  the  best 
examples  is  the  fountain  in  the  Lion  1  ■  irdens 
Of  Lhe  Alhambra,  Spain,  ivhich  is  nearly  a 
thousand  years  old-  it  wus  com  missioned  by 
Sultan  Mohammed  V  for  the  Com  t  of  Lions, 
and  built  between  1354  and  !  "W, 


The  fountain  Iras  a  round  basin,  encircled  by 
twelve  lions  curved  from  marble  that  origin  ally 
would  have  been  richly  painted,  mostly  in 
gold.  I  he  lions  represent  the  twelve  signs 
of  the  zodiac  and  the  twelve  months.  Water 
was  carried  to  them  by  aqueducts  from  the 
surrounding  mountains,  and  it  flowed  (rom 
their  mouths  via  an  elaborately  timed  system 
of  chan  nds  in  the  floor. 

bach  hour  ■liiic  lion  would  produce  wafoi  I  rom 
its  mouth,  giving  the  impression  oE  twelve 
monLlw  elapsing  as  though  they  were  twelve 


hours,  'Jlu1  m  use  nl' Unu'EcvMK'ss  created  was 
highly  si pnihc ant.  because  the  nu^riilicent 
i  Mf.ic-.  was  i  onvideivd  as  a  paradise  on  earth, 
arid  hint-  m  pjudise  is  mm  existent  .is  the 
d\\\  1  k  n  I  i  vc1 1 11  e  torn  a  I  h  app i  n .  ■  ss 

\l  the  ed  £c  o[  iJ'iift  ytv.it  fountain  as  a  poo  in 
written  In  I  bn  /urtirah.  1  his  praises  1  he  beauty 
m  ft  ho  EouiiUiins  and  the  power  ot  the  lions, 

I  ml  it  also  Jcm  nbes  l  heir  irrt’ci  nous  hydraulic 
:-,),icji:  rani  I  urn  they  actually  worked,  which 
hall  led  all  1 1  lose  who  x.iw  them  fb  t  H  i-  day  thtL 
s  i  sie  tit  h 1 1 >  re  n  tai  tied  exactly  the  same.  It  is  j  li  st 
* ' : avil j  and  water  pressure- 


'...  are  there  not  in  this  garden  wonders 
that  God  has  made  incomparable  in  their  beauty, 
and  a  sculpture  of  pearls  with  transparent  light, 
the  borders  of  which  are  trimmed  with  seed  pearl? 
Melted  silver  flows  through  the  pearls, 
to  which  it  resembles  in  its  pure  dawn  beauty. 
Apparently,  water  and  marble  seem  to  be  one, 
without  letting  us  know  which  of  them  is  flowing.' 

Purl  of  I  hc‘  Lion  hmmLiin  poem  b\  Ibn  Zamra  k 


Hiv  l.mn  FouplJir  ,11  lIk  . V I hp. mbra  S|  ,.iin  ii  r-:.irtx  .1  ihnuvod  yv.irs  old  It  E*.  lu-'tU’Vfd  Ihfit  Thi: 
Hi  V[U.imlu\L  in  l  .ai.il  at  fhf  Sicn  j  Si".  ul.i  Iwvhv  Imps  (orm  .i  »  uter  rluek  U  iter  :  ••-cl  lo  spun  m;t  lt-I  liw  lion*.  ill  .i  i  e-riv.  itilivr  manner 

\liHJlitanm,  I  I'n  Mfluxc  dl  w.iii’T  let  l  lu'  !itJi'i  Eosnit.tm.  mii  h  lIi:il  lliil  lOk'i  t; ETil r gi n j;  fracn  iSn.'  hi  :,L  lion  i i ll] 1  ttVH(>ck  arid  n  on  lot  uaoh  hour. 


To  Spout  One 


Wa  rii 


r-J.i'.H  V-  ihvij 


i^rc  fKii  It- 11 


A  modem  Jl'v-i j|i 
Cion  ul  L  lie  Barm  \tusa 
Brother1*,  navel  valve 
hvliit-ti  rhcy  huilt  Int 
iitilAnnalLni'  tfo  vliaog 
inc,  dupe  olloim  rains 
An  the  water  turns,  I  he 
propeller,  the  worm  ,itid 
T.\  tiL‘L."l  turn  I  hi  v.ilir  M- 
J .h. !  u  *. I  to  l]u'  in .1  id  lxa 
Ll'  L'  pi  p!(  (h  li-h  .litem1  rn  u. 
n  iiTlt  to  lEuW  cnUi  one: 
spour  ill  a  1 3  nit.  L:a<Jl 
£pOut  geilcEaleii  i'-.  Own 
hmmlaEit  drape,  giving 
the  inipreiikjrt  of  j  sl4F 
cltdiry.il  Mg  fOLinLlill. 


The  Banu  Musa  Brothers'  Fountains 

Muslim  engineers  spent  a  lot  of  time  anil  eitbrt 
inventing  various  way*  of  representing  water 
mnl  com  rolling  the  way  it  flowed ,  because  water 
is  connected  with  Paradise,  Some  of  the  most 
ingenious  people  to  do  this  were  the  Banu  Musa 
brothers  in  the  early  yri:  century. 

'these  brothers,  la  far  Muhammad,  Ahmed  and  al- 
Kasarg  wrote  a  Book  oj  Ingenious  Devices*  which 
included  fountains  that  continuously  changed 
their  shape.  Bor  the  9  century,  and  even  today, 
i  hese  fountains  produced  a  sense  of  mysticism  and 
amazement  because  of  1  heir  splendour  Eind  variety 
of  watery  shapes. 

I  he  brothers  talked  about  six  designs.  Toe  first  ran 
through  basic;  styles  found  in  all  fountains,  and 
the  other  five  discussed  how  the  fountains  could 
be  used  together  to  form  more  intricate,  shape- 
changing  fountains. 

i  he  Banu  Musa  brothers'  fountain  designs  were 
lull  of  fine  technology,  like  worm  gearing,  valves, 
balance  arms,  and  water  and  wind  turbines.  Ah 
tEi is  showed  their  competence  as  designers,  and 
Lis  craftsmen  they  had  a  great  understanding  of 
manufacturing  techniques  and  fluid  mechanics  to 
be  able  to  make  devices  like  navel  valves. 

I  he  most  breathtaking  fountains  were  those  that 
could  change  shape,  from  say  a  spear  to  a  shield 


and  back  again  atciMam  in  ter  vats.  rlhe;,  i-ould  do 
this  because  each  had  what  was  described  as  a  burl 
where  the  water  spurted  out.  It  was  this  hud,  and 
the  pipes  Lhat  led  to  it,  that  dictated  which  shape 
appeared.  Hie  three  basic  shapes  were  shield,  spear 
and  lily,  and  all  three  could  emerge  from  the  same 
fountain.  But  lirst  a  large  vessel  of  water  hud  to  be 
placed  high  above  the  fountain  Eind  out  nf  sight, 
to  give  it  sufficient  pressure  to  obtain  the  desired 
water  shape, 

Some  fountains  used  worm  gems  and  a  clever 
hollow  'navef  valve,  called  so  as  it  is  shaped  like  a 
person's  navel.  It  was  this  valve  that  directed  where 
the  water  would  go  to  produce  which  spouting 
shape. 

The  use  of  the  worm  and  wheel  to  transmit 
motion  from  the  flowing  water  to  the  revolving 
pipe  was  a  major  leap  forward  in  the  inventions  of 
control  systems  engineering,  which  were  essential 
for  the  invention  o|  automatic  machines  during 
the  industrial  revolution. 

Fountains  today  are  carrying  on  ibis  tradition  of 
incorporating  the  latest  fine  technology,  hut  now 
this  involves  light  and  music  in  time  with  rets  nf 
water,  A  millennium  later  and  water,  plus  human 
ingenuity,  is  still  amazing  us. 


The  Three  Basic  Styles  of  Fountain  by  the  Banu  Musa  Brothers 


the  balance  rvtb  a  pipe  that  carried  the 
water  from  the  main  reservoir  ami  had 
two  positions;  horizontal  (red)  and  raised 
(green)  in  the  figure.  IVfrfti  horizontal, 
water  went  from  the  reservoir  to  the  left 
tank  which  fed  pipes  that  went  through  to 
the  bud  making  a  spear  shaped  fountain. 
As  this  was  happening,  small  containers 
attached  to  the  arm  of  the  balance  slowly 
filled  with  no  ier  i  I  lesc  e'  et  1 1  ua  /  ly  tipped 
the  balance  arm  to  its  raised  position* 
When  raised,  water  from  the  main 
reservoir  iwi  channelled  into  the  tank  on 
the  righ  feeding  the  shield  shaped  hud. 
the  small  containers  on  the  side  slowly 
emptied,  until  the  balance  returned  to 
it>  horizontal  position  and  the  process 
rated  over  and  over  as  long  as  there  was 
water  in  the  main  reservoir. 


I  Dust  ration  showing  how  the 
hatariti'  system  worked  for 
nn  Mi i ha  brothers'  fountain 

ib.-.sij’ii. 


06  WORLD 


'The  Earth 
is  spherical 
despite  what 
is  popularly 
believed ...  the 
proof  is  that 
the  Sun  is 
always  vertical 
to  a  particular 
spot  on  Earth.' 

Ihn  Hazm,  a 
I0fh -century  man 
of  letters  from 
Cordoba,  Spain 


Today  everyone  can  experience  a  different  court ry  and  cuisine  for  the  price  of 
an  air  ticket  but  globetrotting  is  not  a  modern  concept  Even  though  they  didn't 
have  planes,  trains  or  automobiles,  medieval  Muslims  were  inspired  to  travel  as 
pilgrims  on  the  annual  hair  to  Mecca  t  •  gain  knowledge  and  for  trade.  They  were 
renowned  for  discovering  their  word  a:  eyewitnesses.  From  their  experiences 
we  have  the  most  comprehensive  travel  books  that  show  us  the  medieval  world 
in  fine  detail 

/C  ^  Jr 

Medieval  Muslims  were  also  making  all  kinds  of  observations  and  calculations 
about  their  surround!  i  gs  make  sense  and  give  order  to  this  environment,  Al- 
Biruni  discussed  the  theory  of  the  Earth  rotating  around  its  own  axis  six  hundred 


years  before  Ga  ilec  while  also  explaining  the  ebb  and  flow  of  tides,  Others 
noted  why  the  sky  was  blue,  the  causes  of  rainbows,  and  the  size  of  the  Earth's 
circumference 

Communications  were  improving  and  the  desire  of  one  sultan  a  thousand  years 
'ago  to  eat  fresh  cherries  initiated  the  birth  of  pigeon  post.  The  previous  century 
saw  al-Kindi  laying  the  foundations  for  code  breaking  which  led  to  secret 


messages  passing  in  times  of  war. 


Open  this  chapter  to  let  the  sense  of  wonder  of  the  world  and  the  global  vision 
of  pioneers  of  a  thousand  years  ago  escape 


Planet  Earth 


]  ,cf[  U>  l  ’ta  Lit' Jus 

Ptolemy,^  century  C.J:.  was 
tint  o(  1 1  ii'  first  listmnomers 
m  calculate  the  precision  of 
the  equinoxes;  observing  the 
season  s  of  the  year  led  Mus¬ 
lim  scholars  to  study  and  cal¬ 
culate  l he  tilt  of  the  earth. 


f  |  1  here  was  A  time  when  the  idea  of  the  world  as  a  tilting,  wobbling, 
land  and  sea  covered  molten  globe  spinning  on  its  own  axis*  while 
JL.  tracing  an  elliptical  path  around  a  ficr>  orb*  would  have  been  an  absurd 
suggestion*  Only  through  centuries  of  observation  and  experimentation  by 
succeeding  civilizations  can  we  now  be  sure  that  this  is  real!  the  case  and  it  is 


called  planet  Earth. 

Ptolemy  in  127  151  Cfc  was  ihe  om  to  begin 
the  great  debates.  As  a  great  astronomer  and 
mathematician  of  antiquity,  he  estimated  the 
change  in  longitude  of  the  fixed  stars  to  be 
about  1°  per  century*  or  36  seconds  annually, 
when  lie  described  the  then  supposed  F.ait li¬ 
ce  ntred  system  of  the  universe.  Today  this 
movement  is  known  as  Lthe  precession  of  the 
equinoxes’  and  is  understood  as  the  Earth  slow¬ 
ly  wobbling  on  its  rotation  axis  through  its  or¬ 
bit*  caused  by  the  gravitational  pulls  oi  I  he  Sim 
and  the  Moon  on  the  Earths  equatorial  bulge. 

What  we  also  know  today  is  that  over  a  cyclical 
period  of  25,787  years,  this  wobble  influences 
the  time  at  which  the  Earth  is  closest  to  and 
farthest  from  the  Sun,  and  ultimately,  it  also 


affects  the  liming  of  the  seasons*  This  also 
means  the  stars  and  constellations  slowly  drift 
westward. 

Muslim  astronomers  obtained  increasingly 
accurate  figures  about  the  precession  of 
the  equinoxes  than  Ptolemy  had.  I  he 
renow  ned  l  0  th -  centu  ry  Baghdad  astronomer, 
Muhammad  a  I  Hatton  i  said  ii  was  r  in  sixty 
six  years,  or  54.55  seconds  per  annum*  or 
23,841  years  for  a  complete  rotation.  Ibn 
Yunus,  who  died  in  1009,  said  it  was  T  in 
seventy  years,  or  51 .43  seconds  per  annum, 
or  a  rotation  in  25,175  years.  This  compares 
amazingly  well  with  I  he  present  day  figure 
of  about  5U.27  seconds  per  annum,  or  about 
25*787  years  lor  a  complete  rotation. 


WINTER 

SOLSTICE 


AUTUMNAL  EQUINOX 


VERNAL  EQUINOX 


[L  is  the  Earths  tilled  axis  It)  the  plane  ot  the 
elliptical  orbit  that  is  the  main  cause  nl  the 
seasons,  so,  lor  example,  when  l hi1  northern 
hemisphere  is  tilting  towards  the  Sun,  we 
are  in  summer.  As  the  Muslims  discussed 
the  phenomenon  of  seasons,  they  were  also 
studying  acid  calculating  the  tilt  of  the  Earth. 

Discovering  the  exact  degree  c>)  tilt  became 
a  matlei  lor  intense  deliberation  amongst 
astronomers  a ut I  mathematicians  in  the 
centuries  following  Ptolemy.  In  the  late  ID’1 
century,  a  Tajikistan  mathematic  ian  and 
astronomer  named  al-Khujandi  built  a  huge 
observatory  in  Rayy,  near  Tehran,  Iran,  to 
observe  a  series  of  meridian,  transits  of  the  Sun, 
These  let  him  calculate,  with  a  high  degree  of 
precision,  the  till  of  the  Earth's  axis  relative  to 
!  he  Sun, 

today,  we  know  i his  till  is  approximately 
23d 34',  and  al-Khujandi  measured  it  as  being 
23C'32,I9",  so  he  was  pretty  close,  l  sing  this 
information,  he  also  compiled  a  list  of" latitudes 
and  longitudes  ol  major  cities. 

A  century  before  this  discovery,  the  enlighl 
ened  y1- -century  Caliph,  al- Marram,  engaged  a 
group  of  Muslim  astronomers  to  measure  the 
Earths  circumference.  They  did  n  by  measur¬ 
ing  the  length  of  the  terrestrial  degree,  which 
they  luimd  to  he  h6,666  Arabian  miles  or 
I  ]  1,812  km,  which  brought  the  circumference 
to  it), 253/1  km.  Today  we  know  the  exact  lig 
ure  of  the  Earths  circumference  is  40,068.0  km 
through  the  equator,  and  40,000,6  km  through 
the  poles,  so  l lie}'  weren't  far  out  cither 

Al-Biruru.au  it"  century  polymath, 
said,  with  a  touch  tit  dry  humour  '1  lere  is 
another  method  lor  the  determination  ol  the 
i  in  u inference  of  the  Rarth.  it  does  not  require 
walking  in  deserts.'  H<  i  ;ih  ulated  I  he  ligure  In 
using  a  highly  complex  geodesic  equation  and 
wrote  it  all  up  in  his  book  On  the  Determination 
of  the  Coordinates  of  Cities.  Leu  Rerggmi, 


a  contemporary  writer,  says:  llt  doubtless 
gladdened  al- Birun  is  heart  to  show  that  a 
simple  mathematical  argument  combined  with 
a  measurement  could  do  as  well  as  two  teams 
of  surveyors  tramping  about  in  the  desert,' 

Al- Birum's  book  also  made  a  systematic  and 
detailed  study  of  I  lie  measurements  of  the 
Earths  surface.  He  measured  latitudes  and 
longitudes,  and  determined  the  antipodes 
and  l  he  round  ness  of  the  Earth.  He  was  a 
man  genuinely  Eihead  of  his  time,  and  even 
discussed  the  theory  of  the  Earth  rotating 
about  is  own  axis  six  hundred  yeai  s  before 
C  ialileo. 

Many  educated  Muslims,  including  al- Biruni, 
al  ibis  lime  took  it  lor  granted  that  the  Earth 
was  round.  I  bn  Hazm,  a  !u  ‘  century  man 
of  letters  from  t  ordoba,  said,  the  Earth  is 
spherical  despite  what  is  popularly  believed 
...  (he  proof  is  that  the  Sun  is  always  vertical 
to  a  particular  spot  on  Earth,1  I  his  is  another 
example  ot  where  Muslims  scientists  were 
carrying  out  groundbreaking  research  lhaL  was 
based  on  observation  and  experimentation 
rather  than  hearsay  and  myth. 


Surveying 


Su  r  v  eying  is  TH  e  m  !■  a  s  lj  king  of  angles  unci  distances  on  the  ground 
so  that  they  can  be  accurately  plotted  on  maps*  Its  used  for  laying  out 
roads*  buildings  and  land  plots  for  construction*  as  well  as  when  marking 
borders  between  properties  and  countries.  I  he  Romans  had  used  simple 
surveying  techniques  to  'balance  or  equalize  the  land*  and  these  were  taken  on 
by  Muslim  and  Christian  Spain.  They  included  a  simple  triangular  level  with  a 
plumb  line. 


What  the  Romans  didn't  ha\  e  was  triangula- 
lion,  which  is  a  met  hex!  used  today  in 
surveying*  Ee  was  introduced  from  the  Hast  in 
the  astrolabe  treatises  of  two  Muslim  Spanish 
scholars,  Maslama  and  Ibn  ai-Saffar,  and 
Maslamas  work  was  translated  into  I  at  in  by 
John  of  Seville  in  the  1 2'"  century. 

there  are  a  variety  ol  triangulation  procedures 
that  can  be  done  with  the  astrolabe,  including 
the  measuring  ol  height  and  distance  by 
right-angled  triangles  and  squares.  Using 


this  instrument,  alongside  Roman  surveying 
procedures*  meant  that  simple  tri angulation 
could  be  practised  with  an  alidade  (a  rule  with 
sights  at  either  end)  by  Muslim  surveyors 

A  lf)cl  c  entury  book  called  (it’omefrrti  was  a 
compilation  of  Spanish  Muslim  inspirations, 
and  used  by  the  Monaster}  ot  Ripoll  in  Spain 
this  gave  details  of  a  variety  ol  tri  angulation 
procedures  tit  at  cols  Id  he  used  with  an 
astrolabe,  especially  lor  producing  straight 
boundaries  to  large  areas  of  land. 

I  here  were  even  teams  ol  surveyors  to  carry 
out  the  challenging  projects  (just  like  today), 
such  as  survey  jug  irrigation  canals.  In  al- 
Andalus,  these  teams  were  called  muhatuiis, 
and  in  eastern  Spain  they  were  known  as 
soguejador. 

Today,  Eri angulation  still  used  to  determine 
the  location  of  an  unknown  point  by  using  the 
laws  of  plane  trigonometry,  hut  with  the  help 
of  advanced  technology*  such  as  the  Global 
Positioning  System. 


Right:  The  back  of  the  astrolabe  is  engraved  with  a 
shadow  square,  which  could  be  used  Cor  surveying 
purposes.,  1 his  astrolabe  was  made  in  !64 If  2  by 
Muhammad  Muqim  Lbn  Mu  Ha 'Isa  in  Lahore,  Pakistan. 
Modern  surveying  no  longer  depend1:  on  astrolabe*. 


■  -h  ■, 1  j 


Earth  Science 


Mineral  oc;  y  i  s  t  h  e  sc  t  e  nc  e  of  studying  minerals,  and  today 

there  is  the  International  Mineralogies!  Association  (IMA)  which 
represents  mineralogists  in  individual  countries,  Ihc  subject  has 
come  a  long  way  since  Muslim  mineralogists  began  study  mg  this  area  a 
thousand  years  ago.  Today,  over  four  thousand  species  of  mineral  have  been 
recognized  by  the  IMA. 


A  mineral  Is  a  naturally  occurring  substance 
that  has  a  definite  chemical  composition  and 
crystalline  structure.  In  other  words,  a  mineral 
is  a  crystalline,  chemically  pure,  natural 
material  things  like  gold,  like  diamond, 
quart/:,  cakite,  sapphire  and  pearl  are  all 
examples  of  minerals. 

Hems  and  precious  stones  arc  special  types  ot 
minerals*  They  are  rare,  beautiful  {in  colour, 
transparency  and  lustre),  and  hard  enough 
to  resist  physical  and  chemical  changes  lor 
some  time.  Diamonds,  rubies,  sapphires 
and  emeralds  all  have  thdst  properties,  Ihe 
importance  oi  gems  its  emperors,  kings  and 
the  wealthy  has  possibly  been  the  driving 
force  behind  their  discovery  since  the  dawn  of 
human  ei\ ilization. 


The  ancient  1  .gy  ptians,  Mesopotamians, 
Indians,  t  jneeks  and  Romans  knew  ol  certain 
varieties  ot  mineral,  precious  stones  and 
gems.  Most  of  the  lands  of  these  people 
became  part  ot  the  Islamk  State  or  Caliphate. 
Consequently  their  writings  on  gems  and 
minerals,  like  other  subjects,  were  translated 
into  Arabic  in  the  first  three  hundred  years  ot 
the  Islamic  world.  So,  it's  not  surprising  to  find 
t  h  e  best  c< int  ri bu  t  it  i ns  by  M tisl  i  m  scien  t  ist  s 
to  mineralogy  and  gemmology  occurring  a 
hundred  years  after  these  translations,  when 
the  work  of  the  ancients  was  absorbed  and 
ready  for  the  new  Muslim  scientists  and 
explorers  to  carry  oil  the  work  and  research. 


Meanwhile,  the  enormous  area  that  I  he 
Islamic  world  covered  meant  that  Muslims 
could  study  and  develop  earth  sciences  not 
only  in  the  Mediterranean  world,  like  the 
Creeks  had  done,  hut  also  in  Europe,  Asia 
and  Africa,  Knowledge  of  minerals,  plants 
and  animals  was  gathered  from  areas  as 
far  away  as  tlie  Malay  islands  and  brought 
together  in  hooks  such  as  l  llh  centuiy  scholar 
3  bn  Si  rah  The  Book  of  Cure,  which  was 
essentially  an  encyclopaedia  of  philosophy 
and  natural  sciences.  Mils  became  very  famous 
and  intlucnced  European  scientists  during 
the  Renaissance  because  of  the  valuable 
information  il  contained. 

I  hi  i  Sin  a,  known  as  A^  iceinia  in  the  West,  was 
a  true  product  of  Musi i m  cn  ili/at i on  a l  the 
height  of  its  scientific  growth,  but  he  is  better 
known  today  in  medicine  and  philosophy  than 
earth  science.  1  lowevet;  in  his  Book  of  Cure 
there  is  an  important  chapter  on  mineralogy 
and  meteorology*  where  he  presented  a 
Complete  coverage  of  the  knowledge  of  his  day 
regarding  what  happens  on  the  Earth*  It  was 
composed  ol  six  sections:  on  the  formation 
of  mountains,  the  advantages  of  mountains 
in  the  formation  of  clouds,  sources  of  water, 
the  origin  of  earthquakes,  the  formation 
ol  minerals*  and  the  diversity  of  the  earth's 
terrain.  Many  of  these  findings  are  now 
ascribed  to  fames  i  lutton,  who  lived  in  the  t8ch 
century, 

Ihese  fundamental  principles  of  geology 
were  put  forward  many  centuries  before  the 
Renaissance  in  Europe,  w  here  earth  science 
was  first  called  geology.  I  listeria  ns  have 
acknowledged  Avicennas  contribution  in 
the  held  nf  geology,  and  said  that  in  the  1 1' 
century  he  was  already  suggesting  a  hypothesis 
about  the  origin  ol  mountain  ranges  which, 
in  the  ( Christian  world,  would  still  have  been 
considered  quite  radical  eight  hundred  years 
later. 


l. /  bought  some  raw  pebbles 
brought  from  India .  /  heated  some 
of  them,  they  became  more  red , 
i  here  were  two  wry  dork  pieces, 
one  was  with  reddish  colour,  the 
other  was  less  red.  t  put  both 
pieces  in  a  crucible  and  directed 
th  c  j  \a  m  e  at  them  for  a  pc  nod 
sufficient  to  melt  fifty  nhthqai  of 
gold.  /  took  the  pieces  after  they 
cooled.  I  noticed  that  the  less  red 
piece  became  purer  with  a  rose  red 
colour,  the  other,  deep  red  piece 
lost  its  colour  and  became  like 
Sarandih  [now  Sri  Lanka  j  quartz. 

I  then  examined  this  latter  piece 
and  found  that  it  was  softer  than 
the  yaqut  [ruby]  ...  /  concluded: 
when  redness  is  lost  with  heating, 
the  heated  materia!  is  not  yaqut. 

7 his  conclusion  cannot  be 
reversed;  re.  if  the  heated  material 
stays  red  it  is  not  necessarily 
yaghut ,  because  iron  stays  red  after 
heating' 

l Vh -century  scientist  al-Biruni 
investigating'  rubies,  from  his  book 
Treatises  on  how  to 
recognize  gems 


llm  SjrUi's  wurk  im  F . .  rS  E  i 
ml  iirncb  preceded  that  Ilf 
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Many  of  these 
findings  are 
now  ascribed 
to  lames 
Hutton  who 
lived  in  the 
18th  century 
...  but ...  the 
fundamental 
principles  of 
geology  were 
put  forward 
many  centuries 
before.... 


AaOuU  \r 

¥  MFC  H  A  m  ^  T/ 


v  n  l  n  w  ^ ; 


/sllftabr3 


ITT5’ 

Karac&f 

*£Rabia\ 

i 


Delhi 

Jabalpur  bah 

Tt  N  D*t  A 

Mumbai?  Hyderabad 


Parajl 


BAY  Oi 
B  F\GA1  l 


Chennai 


Trivandrum,  *f\ 

«olombo4>Rlll"K* 


kj^hi:  tjanyes  river  delta, 
i'arly  IT1  century  scholar 
il-Riruni  spent  most  of  his 
.11  tic  studying  in  India.  where 

ident‘ficd,!t!  I  bn  Sinas  Book  of  Cure  was  known  in 

sedimentary  nuturi:  cd  Hie  * 

:  fanfiR  basin ,  Kenai  ssancc  Europe  th  rough  i  ts  Lai  in 

translation,  h  was  a  source  of  inspiration  to  the 
founders  of  geological  thought  in  Europe,  ram 
such  as  15ph-cenlury  Leonardo  da  Vinci,  Steno 
in  tht  l  Th  century  and  lames  Hutton  in  the 
IS*  century. 

[fcn  Sina  wasn't  the  only  Muslim  scholar 
pushing  the  boundaries  of  knowledge.  Another 
big  name  in  the  field  of  earth  science  was  al- 
BirunL  who  was  a  contemporary  oflbn  Sina. 

ALBiruni  was  bom  in  whal  today  is 
southeast  Turkey  in  973  CL.  Like  many 
of  his  contemporaries,  one  label  alone 
l  a  mini  be  assigned  to  him  professionally, 
because  he  wrote  prol  ideally  in  many  areas, 
in t  Ui ding  mathematics,  astronomy,  medicine, 
philosophy,  history,  pharmacy,  and  earth 
science  or  mineralogy. 


A  great  deal  of  his  time  was  spent  in  India, 
where  he  learnt  the  language  and  studied  the 
people,  religion  and  places.  This  he  wrote  up 
in  his  vast  book  called  Chronicles  of  India.  As 
well  as  speaking  1  lindi,  he  also  knew  Greek, 
Sanskrit  and  Syriac,  although  he  wrote  all  his 
books  in  Persian  and  Arabic.  His  time  in  India 
meant  he  looked  intensely  at  its  natural  history 


and  geology,  and  be  correctly  described  the 
sedimentary  natu  re  of  the  Ganges  basin.  His 
great  mineralogical  work  was  called  Treatises 
on  How  lo  Recognize  Gems,  and  it  made  him  a 
leading  scientist  in  this  area. 

Of  course  Ibn  Sina  and  ul-Biruni  were  not  the 
only  two  to  be  producing  important  works  on 


mineralogy.  Here  are  a  few  mure  with  (heir 
achievements:  Yahya  ibn  Mas*  way  h  (died 
857),  who  wrote  Gents  and  Their  Properties-, 
al-KinJi  {died  about  873),  wrote  three 
monographs,  the  best  ot  which  was  Gems  and 
the  l  ikes,  but  which  is  now  lost:  al-1  lamdani, 
a  !0lh -century  scholar,  wrote  three  hooks  on 
Arabia  in  which  he  described  methods  of 
exploration  for  gold,  silver  and  other  minerals 
and  gems,  their  properties  and  locations;  and 
the  I01h  century  group  of  scholars  known  as 
Ikhvvcin  al-Safa  (the  brothers  of  Purity),  wrote 
an  encyclopaedic  work  that  included  a  part  on 
minerals,  especially  their  classification. 

Unfortunately,  most  of  w  hat  w  as  w  t  itten  on 
the  subject  of  minerals,  stones  and  gems  has 


been  lost,  but  a  lew  works  survived  and  are 
now  in  print. 

Muslim  civilization  was  outstanding  in 
its  natural  outlook  towards  the  universe, 
humanity  and  life.  Muslim  scientists  thought 
and  wondered  about  the  origin  of  minerals, 
nocks,  mountains,  earthquakes  and  water.  This 
is  the  nature  of  earth  science  itself,  or  wrhat 
we  now  know  as  geology,  and  the  history  of 
geology  reflects  human  thought  upon  the 
nature  of  our  Earth, 


Natural  Phenomena 


It  is  chii  d  ren  who  usually  ask  us  the  difficult  questions  like  ‘why  IS 
the  sky  blue?*,  Where  does  the  rainbow  end?  and  Why  does  the  sea  lap  at 
the  sand?’  Today  we  take  many  things  from  the  natural  world  around  us 
lor  granted,  hut  Muslim  minds  of  the  9C]S  century  were  thinking  deeply  about 
these  questions  out  of  a  curiosity  to  understand  their  surroundings,  and  Allahs 
e  real  io  n  m  o  l  i  v  a  Led  them. 


Before  and  at  tine  time  of  tbn  I  lazrri,  who  was 
a  I  O'1'  century  man  of  letters  from  Cordoba, 
astrologer*  believed  that  stars  and  planets 
had  souls  and  minds  and  that  they  influenced 
people.  I  bn  Ha/m  took  a  more  pragmatic  view 
and  said  that  Ll lux  stars  are  celestial  bodies 
with  no  mind  or  soul.  They  neither  know 
the:  future  nor  affect  people.  Their  effect  on 
people  however  can  be  through  their  physical 
characteristics,  such  as  the  effect  of  the  Suns 
heat  and  rays  cm  the  planets  and  I  he  effect  of 
the  Moon  on  the  tides  of  seas.1 


Below  middle  to  right:  Tlic 

gr.Tvit^liiuial  pull  Lit  I  lie: 

M  ion  causes  the  rise  arid 
fbl>  of  litkv,  ils  tiexLribed:  by 
aJ-Biruni  ia  llie  early  3  ]'"■ 
Letiluryiat  lulhuuI  the  sanit- 
time  as  al-biruni,  tbn  a  I 
Hartham  was  describing  the 
phenomenon  of  rainbows. 


Another  scholar  ol  the  1 1"  century,  ahBirum, 
explained  that  the  increase  and  decrease  in  the 
height  of  l he  ebbs  ol  lidcs  occurred  in  cycles 
on  she  basis  of  changes  in  the  phases  of  the 
Moon.  I  II  gave  a  very  vivid  description  ol  the 
tide  at  Koinnath,  a  city  in  India,  and  s  raced  it 
to  the  Moon. 
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As  they  studied  the  heavens,  some  scholars, 
like  al- Kindi,  commented  on  the  blueness  ol 
the  sky.  I  !e  did  this  in  a  short  treatise  with  a 
long  title:  treatise  on  the  azure  colour  which 
is  seen  m  the  air  m  the  direction  of  the  heavens 
tout  is  thought  to  be  the  colour  of  the  hcm’ensl 
More  simply,  he  was  telling  people  why  the  sky 
was  blue.  Al  -  Kindi  said  that  il  was  due  lo  the 
'mixture  of  the  darkness  ol  the  sky  with  the 
light  of  the  atoms  of  dusl  and  vapoui  in  the  air, 
illuminated  by  the  iigkil  of  the  Sun.1  His  words, 
like  the  length  of  the  title,  explain  ii  fully: 

'The  dark  air  above  us  is  visible  by  there  being 
mingled  with  it  from  the  light  ol  the  f  ai  th  and 
the  light  ol  the  stars  a  colour  midway  between 
darkness  and  light,  which  is  the  Eilue  colour. 

It  is  evident  l  hen  that  this  colour  is  not  the 
colour  of  the  sky,  but  merely  something  which 
supervenes  upon  our  sight  when  light  and 
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darkness  encounter  it.  Hi  is  is  just  like  what  super¬ 
venes  upon  i hit  sight  when  we  look  from  behind 
ii  transparent  coloured  tones  trial  body  al  bright 
objects,  as  in  the  sunrise,  for  we  see  them  with 
their  own  colours  mingled  with  the  colours  of  the 
transparent  object,  as  we  find  when  we  look  front 
behind  a  piece  of  glass,  tor  we  see  what  is  beyond 
of  a  colour  between  that  of  the  glass  and  that  of  the 
object  regarded’ 

Al- Kindi  was  on  the  right  lines,  fur  the  sky  isn’t 
really  blue,  in  spile  of  the  confused  and  impossible 
views  which  passed  tor  knowledge,  even  in  highly 
educated  circles,  in  his  time.  He  could  compete 
with  these  views  because  tie  was  a  widely  read  nan 
and  excelled  in  science,  ma!  hematics  and  music, 
and  was  a  physician  in  V'h- century  Baghdad, 

[bn  al  i  Eait I iam  also  ws.nl  against  the  coin  enlionaJ 
wisdom  of  his  day  It  was  a  thousand  y  cars  ago  in 
Cairo)  that  be  was  placed  under  house  arrest  be- 
taose  be  cnnlun'l  regulate  the  llow  of  the  N  ile  as 
the  caliph  had  asked  him  too.  He  knew  that  if  the 
Ancient  Egyptians  hadn't  been  able  to  do  it,  then 
neither  would  he.  To  save  his  skin  and  continue  his 
studies,  he  pretended  to  be  mad.  Tire  house  arrest 
suited  hi  in  because  it  meant  that  he  could  concen¬ 
trate  all  bis  time  on  observing  the  rays  of  light  that 


came  through  holes  in  his  window  shutters. 

1  he  time  he  had  for  observation  and  experimentation 
meant  he  could  explain  phenomena  like  rainbows, 
halo  effects,  and  why  the  Sun  and  Moon  seem  to 
grow  in  vi/.e  when  they  are  tteai  the  horizon .  1  le  said 
it  was  the  effect  of  the  atmosphere  that  increased  the 
apparent  size  of  Sun  or  Moon  as  they  neared  the  ho 
riz on,  adding  that  the  increased  ss/e  was  a  visual  trick 
played  by  the  brain.  He  showed  that  it  was  through 
atmospheric  refraction  that  the  light  of  the  Sun 
reaches  us,  even  when  the  Sun  is  as  many  as  nineteen 
degrees  below  the  horizon,  and  on  this  basis  he  cal¬ 
culated  I  he  height  of  the  atmosphere  al  ten  miles. 

Kamal  ah  Dm  al-Farisi,  who  died  in  1 31  y.  repeated 
and  improved  on  I  bn  al-Haitharns  work  by  observing 
the  path  of  the  rays  in  the  interior  ot  a  glass  sphere. 

1  !e  hoped  to  determine  the  refraction  of  solar  light 
through  raindrops,  and  bis  findings  enabled  him  to 
explain  the  formation  of  primary  and  secondary  rain¬ 
bows,  which  is  essentially  the  splitting  up  of  white 
light  by  a  prism. 

So  next  time  a  child  asks  you  'why...?1,  maybe  tell 
iug  them  about  the  work  of  these  medieval  Muslims 
would  he  a  good  starting  point,  which  would  lead 
them  on  their  own  journey  of  discovery. 


I  bn  al-  Haitham  also  stud! 
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Geography 


According  to  the  wori  i>  renowned  magazine  National 

Geographic,  geography  is  lthe  science  of  space  and  place  that  brings 
together  Earths  physical  and  human  dimensions  in  the  integrated 
study  of  people,  places,  and  environments.  In  schools  today  we  study  the 
course  of  a  river  in  one  lesson  and  the  tribes  of  Kenya  in  the  next,  to  learn 
about  and  understand  the  fantastic  places  and  people  that  surround  us. 


Muslims  have  always  been  outward  Looking, 
observing  anti  recording  their  surround¬ 
ings  near  and  far.  They  were  great  travellers, 
explorers  and  merchants,  and  this  practical 
awareness  of  the  world  inspired  scholars  to 
make  great  studies  of 'places  and  people. 

Their  interest  in  geography  was  partly  due  to 
the  environment  in  which  they  Lived,  ihey  had 
to  move*  along  with  their  precious  tlocks  and 
herds,  in  search  of  fresh  and  better  pastures, 
so  knowledge  of  their  surroundings  including 
that  of  plants  and  wild  animals,  was  vital.  In 
these  circumstances,  the  sdenee  ut  geography 
developed  as  a  practical  necessity. 

The  holy  pilgrimage  or  the  ha;;  was  also  a 
valuable  source  of  material.  Many  pilgrims 
used  word  nf  mouth  accounts  of  routes  to 
Mecca  and  Medina*  as  they  came  from  distant 
regions.  These  were  later  put  in  written  form, 
so  travel  guides  passed  on  to  others,  helping 
them  on  the  long  and  difficult  journey  of  their 
holy  pilgrimage  from  all  corners  of  the  empire. 

Then  the  orientation  of  the  mosques  towards 
Mecca  was  another  impetus  to  study  geognt 
phy.  as  was  the  need  to  know  the  direction  of 
the  Ka’bah  in  Mecca  for  daily  prayers,  finally, 
wars  and  invasion  and  the  political  and  ad¬ 
ministrative  requirements  of  the  expanding 
Muslim  world*  created  another  dimension  in 
the  search  for  geographical  knowledge. 

With  the  development  of  more  accurate 
astronomy  and  mathematics,  giant  steps  were 


made  in  the  progress  of  geographical  study, 
as  map  plotting  became  one  ol  its  respected 
branches.  A I  Khwarizmi  a  ^'  -century  Persian 
scholar,  was  one  of  the  earliest  scientific 
descriptive  geographers,  and  a  highly  talented 
mathematician.  His  famous  book.  She  form  of 
the  Earth,  inspired  a  generation  ol  writers  in 
Baghdad  and  Muslim  Spain  or  al  Andalus,  to 
unearth,  analyse  and  record  geographical  data. 


Another  geographer  named  Sub  rah,  at 
the  beginning  of  the  10L|  century,  wrote  a 
book  describing  various  seas,  islands,  lakes, 
mountains  anti  rivers  of  the  world.  His 
notes  on  the  Euphrates.  Tigris  and  Nile  are 
very  significant,  while  his  account  of  the 
canals  of  Baghdad  is  I  he  main  basis  tor  the 
reconstruction  of  the  medieval  plan  ot  that 
city.  I  his  reconstruct  ion  was  done  in  1H95  by 
Guy  Le  Strange;  who  incorrectly  read  Suh  rail’s 
name  as  that  oi  a  well  known  physician  named 
I  bn  Sarah  iy  Lin  (or  in  Latin,  I  bn  Strapion),  Le 
Strange  also  used  work  by  al  Yaqubi.  who  was 
from  the  9|V  century,  in  his  reconstruction. 

I  he  two  texts.  Sub  tabs  account  of  the  water 
system  network  and  a  I  YTcjubfs  description 
of  the  highways  coming  from  Baghdad, 
complemented  each  other  very  welt. 

Al-Muqaddasi  was  a  10"  -century  Muslim 
geographer.  He  travelled  throughout  the 
Muslim  world,  observing,  corroborating, 
weighing  and  sifting  evidence,  taking 
notes  and  writing,  I  he  outcome  of  years  of 
travel  was  Best  Divisions  for  Knowledge  of 
the  Regions,  completed  in  985-  It  appealed 
to  a  variety  tit  people  white  also  being  an 
entertaining  read.  Like  many  before  and 
after  him.  bis  reasons  for  scholarly  research 
were  divine  inspiration.  What  he  produced 
would  he  a  way  ot  getting  to  know  God  better 
and  he  would  also  receive  Jllst  rewind  tbi 
his  endeavour  His  great  book  created  the 
systematic  foundation  of  Muslim  geography, 
as  he  introduced  geographic  terminology,  the 
various  methods  of  div  ision  of  the  earth  and 
the  value  of  empirical  observation. 

One  nt  the  earliest  Turkish  geographers  was 
Mahmud  al-Rashgnarli,  who  was  also  a  well 
knowni  lexicographer.  He  drew  a  world  map 
which  looked  unusual  and  circular  on  a 
linguistic  basis.  It  appears  in  his  masterpiece 
wrork,  a  treatise  on  grammar  called 
Compendium  of  Turkish  Dialects ,  completed 


in  1073,  A  considerable  portion  of  Central 
Asia  as  well  as  China  and  North  Africa  were 
also  included,  but  little  beyond  the  Volga  in 
the  West.  1  his  is  perhaps  because  it  was  drawn 
before  the  Turks  began  To  move  west. 

In  the  IP'1  and  1 2'h  centuries,  two  Muslim 
writers,  a  I  Bakri  and  [bn  Jubayr,  collected 
and  collated  the  information  assembled  by 
their  predecessors  into  an  easily  digestible 
format,  the  first  of  them  was  the  son  of  the 
Governor  of  the  province  of  Huelua  and 
Suites  in  Spain.  Al- Bakri  himself  was  an 
important  minister  a  I  the  court  of  Sev  die 
who  undertook  several  diplomatic  missions. 
Despite  his  busy  official  duties*  he  was  an 
accomplished  scholar  and  essayist.  He  wrote 


Cmmmr  the  M*sG~  C«Ul  I 


Be, it  Divbioiw 

FOR 

Knowledge 

Of  TJtL 

Region j 


Ab,Q  ■  '  •ft,  i  ti  ■ 


Al-Mui]  i  J  Jl;j 


UnioTCd  ^  P*M*  -t  i>-  •] 


MUMUttUHHUI 


A  stamps  lshulmJ  in  3962. 
showing  a  map  of  old 
Baghdad  [surrounded  by  s 
circular  wall)  as,  described  by 
A I  WiCjnbi  {y"  century)  anil 
the  water  system  network  as 
recounted  By  Swhrah  ( Ltl1' 
century). 


Al-MiK.jatlchsj.1  was  a  10"'  century 
Muslim  geographer  and  produced 
this  book  of  his  travels. 


An  artistic  impression 
showing  a]  Idrisi  in 
the  court  of  Rogei  J! 
of  Sidly  with  a  silver 
glohe  th.sE  ht;  treated  lu 
show*  lh:it  llie  Fiirth  was; 
spherical. 
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an  important  geographical  work  devoted  to  the 
Arabian  Peninsulas  including  the  names  of  various 
places,  the  Hadilh  and  Histories  was  alphabetical!)' 
arranged,  including  the  names  of  villages,  towns, 
valleys  and  monuments.  His  other  major  work  was 
an  encyclopaedic  treatment  of  the  entire  world. 

lhn  Jubayr  of  Valencia,  who  was  secretary  to  the 
Governor  ot  Granada,  Spain,  was  one  of  those 
who  habitually  recorded  his  hajj  journeys  to 
Mecca  I  hese  seven- hundred-) ear-old  travel  books 
were  journals,  giving  a  detailed  account  of  the 
eastern  Mediterranean  world,  His  itineraries  and 
road  books  all  went  well  beyond  the  branch  of 
geography  to  include  botany,  culinary  information 
and  travel  advice. 

In  Muslim  Spain,  the  passion  for  keeping 
travelogues  thrived,  and  this  inspired  I  he 
amipilation  ol  the  most  comprehensive  world  atlas 
of  the  time*  by  the  highly  celebrated  scholar  a  I 
Idriri.  1  le  was  commissioned  by  the  Norman  king 


of  Sicily,  Roger  II,  in  1 139  lo  come  from  Cordoba 
to  Sicily  and  make  a  map  for  the  king.  I  le  spent 
fifteen  years  on  this,  enjoying  exalted  status  at  the 
king’s  Palermo  court,  interviewing  thousands  ol 
travellers  and  producing  seventy  accurate  maps, 
including  some  territories  previously  uncharted. 

Reporter  Rageh  Omai  presenting  the  iilH's  An 
Islamic  History  of  Lurope  says  al-Idi  isfs  work,  called 
A  Recreation  for  the  Person  who  Longs  to  Traverse 
the  Horizons*  is  ‘widely  recognised  as  being  lire 
greatest  single  work  of  geography  in  the  medieval 
era.'  The  Book  of  Rogert  as  it  was  also  known,  was 
an  atlas  and  showed  that  the  earth  was  round.  Al- 
Idrisi  even  made  a  silver  globe  to  stress  the  point, 

A1  Idrisi  was  a  European  Muslim  living  in  a 
Christian  country,  outride  the  Muslim  Caliphate, 
and  was  fully  accepted,  greatly  adding  value  to  this 
society.  He  depicted  the  entire  continents  of  Europe 
ami  Asia  and  Africa  north  of  the  equator,  two 
centuries  before  Marco  Polo. 


This  is  l be  Itknii  mapul  I  he  world  drawn  for  King  Itoger 
II  Note  the  Arabic  upside  citT\\  s r  because  people  in 
Lliuse  days  lucked  up  South.  Hh  'upside  titvwu  m.ip  of  the 
world*, drawn  m  the  12lh  century.  Shows  Indio,  Arabia, 
Africa,  Asia,  [he  Mediterranean,  Sacdy  and  L ’ypms. 

Arab  scientists  had  long  known 
this  I  that  the  earth  wwj  round /  but 
Europeans  still  dung  to  the  belief 
that  it  wets  flat....  He  jal-Idrisil 
also  im  faded  a  travel  guide  and 
map ,  surprisingly  accurate  for  three 
hundred  and  fifty  years  before 
Columbus.  It  described  England 
as  gripped  in  perpetual  winter' .... 

It  is  an  essential  ingredient  in  this 
Islamic  scholarship  that  helped  shape 
Europea n  ci% * ilizat  to n s 

Rugeh  Omar  in  the  BBC's  An  Islamic 
History  of  Europe  on  I2lh  -century 
geograpl ter  al -  Idrisi 


His  work  was  based  on  that  done  by  previous 
authors  as  well  as  on  information  he  gathered 
in  Sicily.  Sicily  was  the  place  to  be  al  this  lime, 
because  it  was  the  great  crossroads  on  the 
Mediterranean,  a  real  melting  pol  of  global 
trends,  ideas  and  information. 

As  well  as  reiterating  the  tact  that  the  earth  as 
a  globe,  he  calculated  it  was  22,900  miles  in 
circumference,  which  isn’t  bad  given  thai  it  is 
actually  24,902  at  the  equAior.  lie  also  said  that 
tlie  earth  remained  'stable  in  space  like  the  yolk 
of  an  egg,’  while  giving  accounts  o!  the  hemi¬ 
spheres.  climates,  seas  and  gulls.  His  work  spe¬ 
cifically  contained  a  mint  oi  excellent  informa¬ 
tion  about  the  remoter  parts  of  Asia  and  Africa. 

In  the  LVh  century,  Vaqut  al-Hamawi  toured 
from  Mosul  m  Iraq  lo  Aleppo  in  Syria,  and 
then  Palestine,  ligypt,  and  Persia.  Only  four  of 
his  works  have  survived  until  today.  The  best 
known  is  his  Dictionary  of  Countries.  Its  a  vast 
geographical  encyclopaedia,  which  summed  up 


nearly  all  medieval  knowledge  of  the  globe, 
iiu  hiding  archaeology,  eth nography,  history, 
anthropology,  natural  sciences  and  geography, 
and  ga\  e  coordinates  for  every  place,  I  le 
described  and  named  every  town  and  city, 
gh  mg  Jut  a  i  Is  of  then  every  monument, 
and  their  economy,  history,  population,  and 
leading  figures. 

1  ike  many  areas  of  science,  technology  and 
art,  the  list  of  personalities  dedicated  to  the 
study  of  geography  is  immense.  Many  of  them 
struck  out  into  the  w  orld  to  gather  information 
lirsi  -  hand,  to  quench  a  thirst  lor  knowledge 
and  understanding,  lo  sale  their  curiosity,  and 
Lo  leave  in  formation  that  would  help  others. 
Today  we  have  glossy  magazines  and  TV 
satellite  channels  to  experience  our  world.  We 
learn  and  understand  through  'professionals’ 
from  our  armchairs,  unlike  those  front  the  last 
millennium  who  were  guided  by  curiosity  and 
faith  to  make  sense  of  their  surroundings. 
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t  V  -ccrviury  traveller  Yaqut 
fit  - 1  Limawls  Dictionary 
i>f  CvvMltics  is  still  widely 
read.  'Ibis  is  a  20''  century 
German  translation 


Maps 


With  the  inrroduciiun  eil 
paper,  ffh -century  Hajj 
pilgrims  could  produce  maps 
lo  guide  others  to  Mecca. 


Maps  have  been  helping  people  find  their  way  for  about 
three- and  halt  thousand  years,  with  these  earliest  ones  being 
on  clay  tablets.  The  introduction  of  paper  was  a  leap  forward  in 
map  making  but  the  most  recent  cartographical  revolution  was  with  the 
development  of  Geographic  Information  Systems,  or  CIS.  this  meant  that  in 
1973  the  first  computerized,  large-scale,  digitized  maps  appeared  in  the  UK, 
and  by  1995,  the  whole  country  was  complete!)  digitized. 


Before  this  modem  Itch  oology,  which  uses 
a  system  of  satellites  and  receiving  devices  to 
compute  positions  on  the  earth,  maps  were 
being  made  from  travellers'  and  pilgrims 
accounts. 

71  b  tig  oil  rii  vd  ling  bit  7 -  cent  u  ry  M  u  si  i  m  % 
and  they  began  to  lea\  e  their  homes  tor  trade 
and  religious  reasons,  to  explore  (he  world 
they  lived  in, "!  hey  walked  routes,  sometimes 
Simply  gal  hering  knowledge  about  new  places, 
and  when  they  returned  gave  accounts  of  the 
ways  they  had  trodden  and  the  people  and 
sights  they  had  encountered.  First  this  was  by 
word  of  mouth,  but  with  the  introduction  of 


paper  in  H"  -century  Baghdad,  the  first  maps 
and  travel  guides  could  be  produced. 

Reports  were  commissioned  by  the  Abbasid 
caliphs  to  help  their  postmasters  deliver 
messages  lo  addresses  within  their  empire. 
These  accounts  made  up  the  Book  of 
Routes,  and  this  encouraged  more  intensive 
information  gathering  about  faraway  places 
and  foreign  lands,  including  their  physical 
landscapes,  production  capabilities  and 
commercial  act  hit  tes. 

While  Muslims  were  exploring  the  world, 
lew  Europeans  were  travelling  such  distances 
and  the  average  Europeans  knowledge  of  the 
world  around  I  hem  was  limited  to  their  local 
area,  with  maps  usually  produced  by  religious 
authorities.  I  he  great  European  explorers  of 
the  15"’  and  1611'  centuries  would  probably  not 
have  set  oft",  were  il  not  for  the  geographers 
and  map  makers  of  the  Islamic  world. 

The  maps  we  have  today  are  in  the  style  of  Eu¬ 
ropean  maps,  but  they  are  only  a  few  centuries 
old.  7  he  'North1  that  is  conventionally  at  the 
'top'  o!  a  map  is  artificial,  because  European 
navigators  started  using  the  North  Star  and  the 
magnetic  compass  for  navigation.  Before  that, 
the  top  of  the  map  on  European  maps  was  to 
the  Fast,  which  is  where  the  word  orientation 
comes  from.  In  medieval  Europe,  Jerusalem 
was  usually  placed  at  the  top  or  in  the  centre, 
because  that  was  the  Holy  Land. 


A  big  difference  between  Islamic  maps  and  European 
ones  was  that  Muslims  drew  them  with  the  south 
facing  upwards  anti  north  downwards.  With  Muslim 
development  of  more  accurate  astronomy  and 
mathematics,  map  plotting  became  a  respected  branch 
of  science,  and  as  far  as  Muslims  were  concerned  the 
maps  western  cartographers  drew  later  on  were  upside 
down,  with  the  north  facing  upwards  and  south 
downwards. 

In  1929,  scholars  working  in  Turkey's  Topkapi  Palace 
Museum  discovered  a  section  of  an  early  1 6Ul -century 
Turkish  world  map  signed  by  a  Turkish  captain  named 
Phi  ibn  Haji  Muhammad  'Re'is1  (meaning  Admiral), 
dated  Muttjirra.ro  919  A 1 1  or  I513CE-  This  map  has 
become  the  famous  'Map  of  America,  and  was  made 
only  twenty-one  years  after  Columbus  reached  the 
New  World. 

When  the  map  was  discovered*  there  was  great 
excitement  worldwide,  because  of  its  connection 
with  a  mm  lost  map  made  by  Columbus  during  his 
third  voyage  to  the  New  World  and  sent  to  Spain  in 
149S.  In  an  inscription  in  the  area  of  Brazil,  Pin  Re’is 
says: 1  Tills  section  explains  how  the  present  map  was 
composed.  No  one  has  ever  possessed  such  a  map. 

This  poor  man  [himself  j  constructed  it  with  his  own 
hands,  using  twenty  regional  maps  and  some  world 
maps,  the  latter  including  ...  one  Arab  map  nt  India, 
four  maps  recently  made  by  the  Portuguese  that 
show  Pakistan,  India,  and  China  drawn  b\  means 
of  mathematical  projection,  as  well  as  a  map  of  the 
Western  Parts  drawn  by  Columbus....  The  coasts  and 
islands  I  of  the  Newr  World)  on  this  map  arc  taken 
from  Columbus's  map’  No  other  traces  of  the  maps 
made  hy  Columbus  have  been  found. 

Very  recently,  a  world  map  by  the  Muslim  Chinese 
admiral  Zheng  He  was  discovered.  It  dates  back  to 
1418.  We  are  not  sure  yet  whether  Pin  Reis  had  come 
across  iu 

Charles  Hapguod,  in  1966,  suggested  that  the  Piri 
Reis  map  shows  Antarctica  {307  years  before  it  was 
‘discovered').  Now  though,  this  theory  has  been 
thoroughly  discredited,  and  it  seems  more  likely  that 


'(T  iktinbu*  ■ ■  t udl ed  A ra hi t  m ups . 

...  without  Jewish  or  Muslim 
expertise,  Spain  would  not  have 
become  the  greatest  colonial  power 
in  1 6 -  ce n  fury  Pa i rape.’ 

Rageh  Omar  presenting  the  BBCs 
An  Islamic  History  of  Europe 
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if  is  the  South  American  coastline,  which  has  been 
bent  to  conform  Lo  the  animal  skin  parchment 
on  which  the  map  was  drawn.  Also  shown  on  the 
map  are  the  Andes  Mountains  of  Sooth  America, 
which  were  again  'firs I  seen'  by  Spaniards  in  1 52.7, 
fourteen  years  after  the  maps  production.  This 
fragment  of  [he  1513  world  map  showed  adjacent 
coasts  of  Spain,  the  western  coast  of  Af  rica  and  the 
'New  World’  and  was  drawn  on  a  gazelle  skin.  Piri 
Re1  is  has  left  a  legacy  of  mystery,  as  he  could  not 
have  acquired  his  information  on  Antarctica  from 
contempora ry  explore  i  s. 

Piri  Re'is  didn't  stop  there,  but  made  a  second 
world  map  in  3  52h,  of  which  about  one-sixth  has 
survived.  "Hus  covers  the  northwestern  part  of 
the  Atlantic,  and  the  New7  World  from  Venezuela 
to  Newfoundland,  as  well  as  the  southern  tip 
oft  I  need  land.  Historians  have  been  amazed  by 
the  richness  of  the  map,  and  regret  that  only  a 
fragment  <>l  the  first  world  map  was  found.  The 
search  for  the  other  parts  has  remained  fruitless. 

So  who  was  this  Piri  Re'is,  ant!  why  is  his 
contribution  to  map-making  absent  from  so  many 
history  hooks? 

Piri  Re  is  was  born  towards  1465  in  Gallipoli,  and 
he  began  Ins  maritime  life  under  the  command 
of "his  illustrious  uncle,  Kemal  Re'is  toward  the 
end  of  the  I5ch  century.  He  fought  many  naval 


battles  alongside  his  uncle,  and  was  later  a  naval 
commander,  leading  the  Ottoman  fleet  that  fought 
the  Portuguese  in  the  Red  Sea  and  Indian  Ocean, 

hi  between  his  wars,  he  retired  to  ( kdlipolj  to 
devise  his  first  world  map,  his  if  fir  Lh  *ok  of  .Sen 
Lore  (a  manual  of  sailing  ducctioris),  and  a  second 
world  map  in  1528.  Mystery  surrounds  his  long 
silence  from  between  152ft,  when  he  made  the 
second  ol  the  two  maps,  and  his  reappearance  in 
the  mid- 1 6"'  century  as  a  captain  of  the  Ottoman 
fleet  in  the  Red  Sea  and  I  111  Indian  Ocean,  A  sad 
end  came  to  Piri  Reis,  as  he  was  executed  by  the 
Ottoman  sultan  for  losing  a  critical  naval  battle. 

1  ike  a  lol,  ol  the  information  in  this  book  about 
10t)l  inventions,  not  much  ol  it  has  reached  us, 
because  Europe  has  concentrated  on  its  own 
history,  unra\  tiling  Us  own  dramatic  stories  ol 
oceanic  voyages,  discoveries,  and  commercial  and 
colonial  empires.  Turkish  maps  were  given  little 
attention,  or  wrongly  called  Italian, 

Rut  in  actual  fact,  Turkish  nautical  science  was 
waj  ahead  of  its  time.  With  Piri  Re’is  presenting 
his  New  World  map  to  the  Ottoman  sultan  in 
1517,  the  lurks  had  an  accurate  description  of  the 
Americas  and  the  circumnavigation  of  Africa  well 
before  many  European  rulers. 

Perhaps  the  most  staggering  map  of  the  world  is 
Ihat  of  Ali  Macar,  made  in  1567,  which  depicts  the 
world  in  such  fine  detail  that  il  resembles  modern- 
day  maps  and  we  can  almost  wonder  if  Ali  Macar 
was  looking  at  the  earth  from  the  moon. 

Other  important  maps  include  seventy  regional 
maps  that  al  Idiisi  made  (or  the  Norman  king, 
Roger  II,  in  Sicily,  which  together  made  up  a  map 
ol  the  world  as  it  was  then  known,  I  It:  interviewed 
thousands  of  travellers,  producing  accurate  maps 
charting  previously  undocumented  territories, 
for  three  centuries,  geographers  copied  his  maps 
without  alteration.  More  can  be  read  about  this 
fascinating  man  in  the  'Navigation1  section  of  this 
chapter. 


cm  sweet  kin  of  tin? 
riel  map  by  Piri  Re  is 
l  he  oldest  surviving 
map  showing  the 


‘And  He  (Allah) 
has  set  up 
on  the  earth 
mountains 
standing  firm, 
lest  it  should 
shake  with 
you;  and  rivers 
and  roads;  that 
ye  may  guide 
yourselves; 

And  marks  and 
sign-posts;  and 
by  the  stars 
(Men)  guide 
themselves.' 


Quran,  (16;  1 5&  16) 


Travellers  and  Explorers 


JN  the  early  1300s,  Dar  al- Islam,  the  Musli  m  wo  rid,  was  one  cf  the 
greatest  lands,  stretching  over  much  of  the  globe,  bound  together  by  the 
p r i  n dpi es  of  Jsl am .  A 1  Ri  ru n I ,  a  Tu r k is h  !  1 ,h - ce n t u r y  [ x>  1  y mat h  w ro t e, 
in  his  The  Book  of  the  Demarcation  of  the  Limits  of  the  /Wens,  that  Islam,  lias 
already  penetrated  from  the  I  ■astern  countries  of  the  earth  to  the  Western,  It 
spreads  westwards  to  Spam  (Andalus),  eastward  to  the  borderland  of  China 
and  to  the  middle  of  India,  southward  to  Abyssinia  and  the  countries  of  Zanj 
Zanj  (meaning  Black  Af  rica  from  Mali  to  Kihva  [Tanzania]  and  Mauritania  to 
Ghana),  westward  to  the  Malay  Archipelago  ami  java,  and  northward  to  the 
countries  of  the  lurks  and  Slavs,  Thus  the  different  people  arc  brought  together 
in  mutual  understanding,  which  only  Gods  own  art  can  bring  to  pass,..,1 


Thu  arteries  that  coursed  through  this  great 
hod),  giving  at  life,  were  trading  and  pilgrim 
mules.  Within  this  intermeshing  system, 
i nd i vidua]  Muslim  sultans  ruled,  and  although 
there  were  military  campaigns  between  them 
after  the  13"  century,  an  everyday  Muslim 
could  pass  through,  albeit  sometimes  only 
with  passports. 

Ibn  Battuta  saj  s„  when  going  into  Syria,  ‘No 
one  may  pass  ihis  place  with  nut  a  passport 


from  Egypt,  as  a  measure  of  protection  tor  a 
person’s  property  and  of  precaution  against 
spies  from  I  rat |  [a  Mongol -conquered  coun¬ 
try],,,,  This  road  is  under  the  Bedouins.  xAt 
nightfall  they  smooth  down  the  sand  so  that 
no  mark  is  left  on  it,  then  the  governor  comes 
in  the  rooming  arid  examines  (he  sand,  I  The 
finds  any  hack  on  it  he  requires  the  A  rails  to 
fetch  the  person  who  made  it,  and  they  set  out 
in  pursuit  of  him  and  never  fail  to  catch  him.1 


liip  to  hotlnm:  I3|f  century  nun  use  tipi 
shewing  a  caravan  going  To  Mecca;  & 
Uhtil'I  c.:trjvan  t  rtsh.0  ng  the  tk\4crl . 


"J  he  Muslims  were  natural  explorers,  si  nee  the 
Quran  said  every  able-bodied  person  should 
make  a  pilgrimage,  or  }uyj,  to  Mecca  at  least 
once  in  their  lifetime.  Thousands  travelled 
from  the  farthest  reaches  of  the  Islamic  empire 
to  Mecca  since  the  7th  century,  even  though 
transport  was  on  foot,  with  only  the  lucky 
ones  riding  in  ten  Is  oil  camels,  on  ox -driven 
carriages,  or  astride  horses  and  donkeys.  As 
they  travelled,  they  made  descriptions  of  lands 
and  countries  they  passed  through.  Some  of 
these  were  the  hi  st  accounts  of  many  places, 
including  China, 

The  first  descriptions  of  China  were  from  the 
early  y!h  century,  when  trade  with  the  Chinese 
was  recorded  in  the  Persian  Gulf.  Abu  Zayd 
Hasan  was  a  Muslim  from  Siiaf  and  said  that 
boats  were  sailing  for  China  from  Basra  in  Iraq 
and  Siral  on  the  Persian  Cult.  Chinese  boats, 
much  larger  than  Muslim  boats,  also  visited 
Siraf,  where  they  loaded  merchandise  bought 
from  Basra, 

Ihese  boats  sailed  then  along  the  Arabian 
coast,  to  Muscat,  then  Oman,  and  from  there  to 
India,  All  along  the  way,  trade  and  exchanges 
were  made,  until  the  boats  reached  (  hina  and 
the  town  of  Khanfu,  now  Clanton,  where  an 
important  Muslim  colony  grew.  Here,  Muslim 
traders  had  their  own  establishments,  and 
exchanges  took  place  involving  the  emperors 
officials,  who  chose  what  suited  him  before 
any  other  person.  From  Khanfu.  some  Muslim 
traders  travelled  as  far  as  the  empire’s  capital, 
khomda,  which  was  a  two-  month  journey. 

I  bn  Wall  hah  was  □  9'1  century  trader  from 
Basra  who  sailed  to  China  and  said  that  the 
Chinese  vapii  l  was  divided  into  two  halves, 
separated  by  a  long,  w  ide  road.  On  one  side 
the  emperor,  his  entourage  and  administration 
resided,  and  on  the  other  lived  the  people  and 
merchants,  Early  in  the  day,  offk  ials  and  serv¬ 
ants  from  the  emperors  side  entered  the  other, 
bought  goods,  left  and  did  not  mingle  again. 


I.V  -century  m ini, ;sl nrc  uf  Lin 
eastern  Muslim  briai  from 
tlid  Maqamat  or  Assem¬ 
blies  of  al  Hariri,  where  iliu 
Arabic  wnlinv  Ttfen  In  a 
voyage*  and  mentions  a  verse 
from  the  Quran  referring  tu 
Noah's  ark.  Ibis  is  normally 
used  as  a  blessing: 'In  I  he 
name  of  Allah,  the  one  who 
protects  the  chip's  sail  in,:, 
seafaring  dm!  hcTihiTip' 


China,  according  to  Muslim  merchants,  was 
a  safe  country,  and  well  administered,  with 
laws  concerning  travellers  securing  both  good 
surveillance  and  security,  Ihn  Battuta  says  that 
'China  is  (he  safest  and  best  country  for  the 
traveller.  A  matt  may  travel  lor  nine  months 
alone  with  greal  wealth  and  have  nothing  to 
fear.1 


Al-Muqaddasi  was  a  geographer  who  set  off 
from  his  home  in  Jerusalem  many  centuries 
before  I  bo  Battuta,  He  also  visited  nearly 
every  part  of  the  Muslim  world  and  wrote  a 
book  called  Best  Divisions  for  Knowledge  of  the 
Regions,  completed  around  985. 


I  here  were  many  other  travellers  who  (.rod 
the  world  of  Islam  and  farther.  Al  Yaquhi 
wrote  a  Book  of  Countries  that  he  completed  in 
891,  after  a  long  time  spent  travelling.  and  he 
gave  the  names  of  towns  and  countries,  their 
people,  rulers,  distances  between  towns  and 
cities,  laxes,  topography  and  water  resources; 
Ihn  Khurradadhbih,  who  died  in  9I2S  wrote 
the  Book  of  Bonds  ami  Provinces,  which  gave 
a  description  of  the  main  trade  routes  of  (he 
Muslim  world,  referring  to  China,  Korea  and 
Japan,  and  describing  the  southern  Asiatic 
coast  as  far  as  the  Brahmaputra  River,  the 
Andaman  Islands,  Malaya  and  Java;  l  Vh- 
century  geographer  Yaqut  al  I  iamawi  wrote 
l  be  encyclopaedic  Dictionary  of  Countries 
about  every  country,  region,  town  and  city  that 
he  visited,  all  in  alphabetical  order,  giving  their 
exact  location,  and  even  describing  a  town’s 
monuments  and  wealth,  history,  population, 
and  leading  figures;  Abu  al-  hda  wrote  The 
Survey  of  <  outlines  in  the  1 3'1  century,  and 
this  had  a  huge  reputation  in  the  Latin  West, 
so  that  by  1650  ex (racls  about  Khwarazm  and 
Tfansoxonia  were  published  in  London, 

Muslim  travellers  and  the  works  thev  left  have 

H 

not  been  completely  ignored  by  the  West,  as 
Gabriel  Per  rand  compiled,  in  ihe  early  20lh 
century,  a  great  study  of  accounts  by  Muslim 
travellers  ot  I  he  Lar  Bast  between  tine  71’  and 
I8:l  centuries. 'I his  contained  thirty- nine 
texts;  thirty- three  were  Arabic,  five  were 
Persian,  and  one  was  Turkish,  One  of  the 
early  travellers  lo  be  covered  is  9'1' -century  al- 
Ya'qubi.  who  said  that  ’China  is  an  immense 
country  that  cau  he  reached  hy  crossing  seven 
seas;  each  or  these  with  its  own  colour,  wind, 
fish,  and  breeze,  which  could  not  be  found 
in  another,  the  seventh  of  such,  the  Sea  of 
Cankhay  only  satiable  by  a  southern  wind.' 

Travellers  from  the  9*  to  111'1  century  include; 
Ibn  al-Faqih  who  compares  the  customs, 
food  diets*  codes  of  dress,  rituals*  and  also 
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the  flora  and  fauna  ol  i  liimi  and  India;  Ibii 
Ru  stall  tocus.es  on  a  Khmer  king,  mii rounded 
by  eighty  judges,  and  his  k  rocious  treatment  of 
his  subjects  while  indulging  in  drinking  alcohol 
and  wine,  and  also  his  kind  and  generous 
treatment  of  the  Muslims:  Abu  Zayd  also  deals 
with  the  Khmer  hind  and  its  vast  population, 
a  land  in  which  indecency,  he  notes,  is  absent: 
Abu  al-Faraj  dwells  on  India  and  its  people, 
customs,  and  religious  observations.  I  le  also 
talks  ol  { ’hina,  saying  il  Inis  three  hundred 
cities,  and  that  whoever  travels  in  China  lias  to 
register  his  name,  (he  date  ol  his  journey,  his 
genealogy,  his  description,  age,  what  he  carries 
with  himself,  and  his  following.  Such  a  register 
is  kept  until  the  journey  is  safety  completed. 

The  reasoning  behind  tins  was  a  fear  that 
something  might  harm  I  lie  traveller  and  bring 
shame  to  the  ruler. 

ferrand  also  referred  to  1 3th -century  travellers 
like  Zakariya'  ibn  Muhammad  al  Qa/wini,  who 
has  left  accounts  of  the  marvellous  creatures 
that  thrive  in  the  Sea  of  China,  notably  very 
large  fish  (possibly  whales),  giant  tortoises,  and 


monstrous  snakes  which  land  on  the  shores  to 
swallow  whole  buffalos  and  elephants;  and  Ibn 
Sahd  al  Maghribi,  who  gave  the  latitude  and 
longitude  of  each  place  he  visited  and  wrote 
much  on  the  Indian  Ocean  j  si  antis  and  other 
Indian  coastal  towns  and  cities. 

A  14' 1  -century  traveller,  al-Oimashqi,  gives 
very  detailed  accounts  of  the  island  of  al- 
Qumr,  also  called  Malay  Island  or  Malay 
Archipelago,  !  le  says  there  are  many  towns 
and  cities,  rich,  dense  forests  with  huge,  tall 
trees,  and  white  eleph  ants.  Also  there  lives  l he 
giant  bird  called  the  Rukh ,  a  bird  whose  eggs 
are  like  cupolas.  The  Rukh  features  in  a  story 
about  some  sailors  breaking  and  eating  the 
contents  of  its  egg,  so  the  giant  bird  chased 
after  them  on  the  sea,  carrying  huge  rocks, 
which  il  hurled  at  them  relentlessly,  and  I  be 
sailors  only  escaped  with  their  lives  under  the 
cover  of  niglu.  Tins  story,  like  other  accounts 
by  travellers,  formed  the  basis  of  many  of  the 
tales  that  enrich  Islamic  literature,  such  as 
i he  Adventures  of  Snuibad  the  Sailor,  and  the 
Thousand  atid  One  Nights. 


lik  reported  that  Prophet 
Muhammad  (pbuh)  lud  said 
"seek  knowledge  even  from 
as  far  as  China." 


'If  anyone 
travels  on  a 
road  in  search 
of  knowledge, 
Allah  will 
cause  him  to 
travel  on  one 
of  the  roads  of 
Paradise....' 

Prophet  Mohammad 
(pbuhj  narrated  by 
Abu  al  Pardah 


I  t'll  to  EL^Ill:  MaiUlKLNfH 
shewing  L0;]  Lfiitury  Ibn 
I:lwJJj]'l’s  Riftilfih*  vvi  bit  I'i  was, 
dll  acn  >u  nl  i>f  his  j-uuriiey 
Lute  northern  Europe;  tin 
artistic  impression  shewing 
Ihn  Battuta  making  ■sup 
plications  after  reading  the 
Quran.  Muslims  usually 
make  Ihest:  supplications 
(asking  (iiui)  alter  rout¬ 
ing  the  Quran  nr  finishing 
prayers. 
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'The  World  is 
a  book,  and 
those  who  do 
not  travel  read 
only  a  page.' 

St  Augustine 


l  he  richness  of  these  thousand- year-old 
accounts  have  even  inspired  writers  and  him 
makers.  Ihn  Fadtan  was  an  Arab  chronicler, 
and  in  921  the  caliph  of  Baghdad  sent  him 
with  an  embassy  to  the  king  of  the  Bulgurs  of 
the  Middle  Volga.  He  wrote  an  account  of  his 
journey,  and  this  was  called  Risiiltth.  Like  Ihn 
Battutas  Rinat,  the  Risaltih  is  of  great  value 
because  it  describes  (he  places  and  people  of 
northern  Europe,  in  particular  a  people  called 
the  Bus  from  Sweden  in  Scandinavia. 

He  wrote  !  have  seen  the  Rus  as  they  came  on 
then  merchant  journeys  and  encamped  by  the 
Volga.  1  have  never  seen  more  perfect  physical 
specimens,  tall  as  date  palms,  blonde  and 
ruddy;  they  wear  neither  tunics  nor  caftans, 
hut  the  men  wear  a  garment  which  covers  one 
side  of  the  body  and  leaves  a  hand  free,' 

I  his  book  inspired  novelist  Michael  Crichton 
to  write  the  film  Tke  1  hirltanlh  Warrior,  Many 
Other  Muslim  travellers  have  inspired  people 
in  the  modem  day,  Ibn  Battutas  legacy  now 
includes  the  world's  largest  shopping  mall 
being  named  after  him  in  I  kibai,  as  well  as 
a  musk  CD  by  German  band  Embryo  with 
tracks  including  'the  Bent  oj  Baghdad. 


Ibn  Battuta 

Ibn  Battuta  was  only  twenty-one  on  13  June 
1 325  when  he  set  out  alone  on  his  donkey 
at  the  beginning  ot  a  three- thousand -mile 
overland  journey  to  Mecca  from  Tangier 
in  Morocco.  He  left  his  family,  friends  and 
hometown,  and  won  I  ill  ft  see  them  again  for 
twenty- nine  years.  Some  he  never  saw,  because 
the  plague  reached  them  before  he  returned. 
He  went  to  the  corners  of  the  Muslim  world  by 
walking,  riding  and  sailing  over  seventy-five 
thousand  miles,  through  over  forty  modern 
countries,  and  many  know  him  as  the  Muslim 
Marco  Polo. 

His  accounts  have  placed  the  medieval  world 
in  Ironl  of  ns,  so  we  know  that  gold  travelled 
from  south  of  the  African  Sahara  into  Egypt 
and  Syria;  pilgrims  continuously  Bowed  to 
and  from  Mecca;  shells  from  the  Maldives 
wen  I  to  West  Africa;  pottery  and  paper  money 
came  west  from  China,  ibn  Battuta  also 
(lowed  along  with  I  he  wool  and  wax,  gold  and 
melons,  ivory  and  silk,  sheikhs  and  sultans, 
w ise  men  and  fellow  pilgrims.  I  le  worked  as  a 
iftndi,  a  judge,  tor  sultans  and  emperors,  and  as 


a  pious  Muslim,  his  driving  force  was  faith  and 
learning  on  the  road  of  life,  in  great  Islamic 
cities  like  Cairo  and  I  Damascus,  and  from  the 
great  minds  of  his  lime. 

Its  reported  I  hat  Prophet  Mohammad  (pbuh) 
had  said  seek  knowledge,  even  as  far  as  China 
and  Ihn  Battuta  took  this  literally.  His  journey 
became  a  kind  of  grand  tour,  mixing  prayer, 
business  anti  adventure,  and  as  a  Muslim  he 
ll  tide  rate  icd  codes  c  >f  con  d  u  ct  t  h  rougho  u  t 
I4’1  -century  F'urasia,  which  included  equality, 
charity,  trade,  good  citizenship,  the  pursuit  of 
knowledge  and  faith. 


When  he  returned  to  Ins  native  city  three 
decades  later,  he  was  a  famous  wayfarer, 
recounting  stories  of  distant,  exotic  lands. 

Some  simply  would  not  believe  hint  when 
lie  talked  ol  these  places.  Ee  was  then  that  the 
sultan  of  Fez,  Abu  Irian,  asked  him  to  write 
down  his  experiences  in  a  Rihtuy  a  travel 
book,  and  with  a  royal  scribe,  Ibn  Juzayv,  ihey 
completed  the  task  in  two  years. 

He  has  left  us  with  one  of  the  greatest  historic  a  I 
books  ever,  and  in  particular  his  account  of 
medieval  Mali,  now  \\esE  Alrica,  is  the  only 
record  we  have  of  it  today.  Now  w-e  can  see  his 
w  orld  of  the  14'5  century  with  our  own  eyes. 


rlhe  ]  i  m  i  Battuia  Mall 
in  [  'ubai,  United  Arab 
Emirates. 


Below  left  to  right:  artistic 
impression  of  Ibn  Battuta 
lUl  Litii his  Rihta-f  artistic 
impression  of  Ibn  Battuta 
passing  through  a  dangerous 
gorge;  artistic  impression  of 
Ibn  Battuta  and  his  camel. 


Navigation 


It  is  Winn  v  relieved  that  I  he  Chinese  developed  the  compass  for  use 
in  f  eng  Shui,  and  then  mariners  developed  it  further  tor  use  in  mn  igation, 
the  earliest  evidence  on  the  magnetic  compass  is  found  in  the  Persian 
work  called  Collection  of  Stones  by  Muhammad  al-A\vfi. 


The  year  was  1233,  and  the  voyage  was  over 
the  Red  Sea  or  the  Persian  Gulf  The  compass 
was  described  as  follows:  'a  fish  made  of  iron  is 


follows  this  move.  When  the  magnetic  stone  is 
suddenly  removed,  the  needle  is  supposed  to 
he  aligned  with  the  meridian.' 


rubbed  wjih  a  magnetic  stone  and  then  put  in 
a  bowl  filled  with  water;  it  rotates  until  it  stops, 
pointing  to  the  south' 


The  first  full  description  of  the  use  of  the  mag 
nolle  compass  for  navigation  in  the  Islamic 
world  wras  by  Baylak  al-Qibjaqi  in  his  The  Book 
of  Treasure  for  Merchants  who  Seek  Knowledge 
of  Stones,  written  in  Egypt  in  1282.  He  de¬ 
scribed  the  use  of  a  floating  compass  during  a 
sea  voyage  from  Tripoli  in  Syria  to  Alexandria 
in  1242.  I  k  wrote  that  an  iron  needle  is  joined 
crosswise  with  a  rush  and  put  in  a  bowl  filled 
with  water  Then  a  magnetic  stone  is  brought 
close  to  this  device,  and  the  hand  holding  the 
1 1  lag  net  ic  si  or  i  e  d  e  sc  r  i  I  ies  a  circle  t  i  <  k  k  w  ise 
above  it.  [he  cross  of  the  needle  and  the  rush 
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Willow  wood  car  pumpkin  Vfish  designs  that 
had  magnetic  needles  were  also  mentioned, 
i  hese  were  sealed  with  tar  or  wax  to  make 
them  waterproof,  as  I  hey  floated  on  water, 

1  hese  were  known  as  wet  compasses,  but 
there  teas  also  the  dry  compass.  I  [ere,  two 
magnetized  needles  are  on  opposite  sides  of  a 
discot  paper,  and  eii  the  middle  is  something 
like  a  funnel.  I  his  funnel  rotates  on  an  axis, 
which  is  pivoted  in  the  middle  ot  a  box  scaled 
with  a  plate  of  glass  to  prevent  the  disc  of 
paper  from  dropping. 

J  hese  designs  and  uses  of  the  compass  were 
taken  to  Europe  by  Muslim  traders,  who 
developed  them  further. 


EGYPT 


Master  Navigators 

As  well  as  having  developed  navigation 
instruments,  Muslims  were  also  master 
navigators.  I  bn  Majid  was  such  a  person  from 
Najti  in  Arabia,  in  the  l  V"  century.  It  ran  in 
the  family,  and  both  his  lather  and  grand¬ 
father  were  A-luhtimi,  or  masters  of  navigation 
too,  knowing  the  Red  Sea  expertly,  lie  knew 
almost  all  the  sea  routes  from  the  Red  Sea  to 
East  Africa,  and  from  East  Africa  to  China.  On 
these,  he  wrote  at  least  thirty-eight  treatises, 
some  in  prose,  others  in  poetry,  of  which 
twenty  live  are  still  available.  These  talked 
about  astronomical  and  nautical  subjects, 
including  lunar  mansions,  sea  routes,  and 
latitudes  of  harbours. 

But  the  most  important  navigator  was  the 
kr1  -century  admiral  Piri  Re  is ,  whose  four- 
hundred -and -fifty  year-old  book  ol  sailing 
instructions,  Kitab-i  bahriye,  is  known  in 
translation  by  three  names  as  The  Hook  of  the 
Mariner.,  I  he  Naval  Handbook  and  /Jir  Rook  of 
Sea  lure,  it  was  recently  published  in  1991  by 
the  Turkish  Ministry  of  Culture  and  iiHirism, 
and  this  new  printing  includes  □  colour  copy 
of  the  original  manuscript,  with  the  Ottoman 
text  translated  into  T.atin,  modern  Turkish, 
and  English, 

T he  Naval  Handbook  by  Piri  He  is  was  a 
mariner  s  guide  to  the  coasts  and  islands  of 
the  Mediterranean,  which  pined  the  way  lor 
modern  sea  travel.  1 1  was  also  known  as  a 
poftohn,  and  was  a  comprehensive  guide  to 
nautical  instructions  tor  sailors,  containing 
maps  covering  coastlines,  waterways,  ports 
and  distances  of  the  Mediterranean  Loast.  It 
gave  sailors  instructions  and  good  knowledge 
of  the  Mediterranean  coast,  islands,  passes, 
straits,  bays,  where  to  shelter  in  face  of  sea 
perils,  and  how  to  approach  ports  and  anchor. 
It  also  provided  them  with  directions  and 
precise  distances  between  places. 


It  is  the  only  full  and  comprehensive  manual 
covering  the  Mediterranean  and  Aegean  Seas 
ever  done,  with  2  |y  detailed  charts,  and  was 
the  pinnacle  of  over  two  hundred  years  of 
development  by  Mediterranean  mariners  and 
scholars. 

There  were  two  editions  of  the  book;  tire  first 
came  out  in  1521,  the  second  five  years  later. 
The  lirsi  was  primarily  aimed  at  sailors;  the 
second,  on  the  other  hand,  was  a  gilt  from  Piri 
Re  is  to  the  sultan.  It  was  full  of  craft  designs, 
its  maps  drawn  by  master  calligraphers  and 
painters,  and  even  in  the  lbrh  century  it  had 
already  become  collectors  item.  For  over  a 
century,  copies  were  produced,  becoming  even 
more  luxurious  as  they  gave  good  descriptions 
of  storms,  the  compass,  portolan  charts, 
astronomical  navigation,  the  world's  oceans, 
find  the  lands  surrounding  them.  Interestingly, 
it  also  referred  to  European  voyages  ot 
discovery,  including  the  Portuguese  entry  into 
the  Indian  Ocean  and  Columbus's  discovery  ol 
the  New  World. 

There  are  around  thirty  manuscripts  ol  this 
Book  of  Sea  l.o  re  scattered  ail  over  libraries  in 
Europe,  but  most  are  of  the  first  version. 

More  can  he  read  about  Piri  Rets  in  the  'Maps' 
section  of  this  chapter,  and  also  about  Zheng 
He,  the  Chinese  Muslim  sea  explorer. 


The  Naval 
Handbook  by 
Piri  Re'is  was 
a  mariner's 
guide  to  the 
coasts  and 
islands  of  the 
Mediterranean, 
which  paved 
the  way  for 
modern  sea 
travel. 


A  stone  .statue  of  Zheng  He 
m  Nanjing’s  Zheng  He 
Memorial  Hall. 


Zheng  He  was  a  Muslim  who  helped 
transform  China  into  tht  regional,  and 
perhaps  the  world,  superpower  of  his  time. 
Within  twenty- eight  years  of  travel,  he 
visited  thirty -seven  countries,  making  seven 
monumental  sea  voyages  in  the  name  of  trade 
and  diplomacy  The  expeditions  covered  a 
distance  of  more  than  50, OHO  kilometres,  and 
his  first  Meet  included  27,870  men  on  317 
ships.  It  was  a  small  town  or  an  entire  football 
stadium  on  the  move.  Sailing  with  such  a  large 
fleet  into  largely  unknown  waters  required 
great  skill  in  management  and  sailing.  There 
was  no  margin  for  on  or,  and  what  he  achieved 
is  comparable  to  us  going  to  the  moon  today. 


Zheng  He  was  born  and  named  Ma  He,  and 
his  Muslim  tat  her  and  grandfather  took 
pilgrimages  to  Mecca,  which  enabled  him  to 
grow  up  speaking  both  Arabic  and  C  hinese,  As 
a  boy.  he  was  taken  from  his  town  of  Kunming, 
which  was.  Mongol,  by  the  invading  Chinese 
Ming  dynasty.  I  le  was  then  castrated  and 
became  a  eunuch,  employed  as  a  functionary 
in  the  Imperial  household  assigned  to  the 
retinue  of  Duke  Van  or  Zhu  Pi,  a  prince,  Zhu 
Di  later  seized  the  throne  and  became  the 
Emperor  Yong  Le. 

Gavin  Meii/ies  said  that  'Zheng  He  w  as  a 
devout  Muslim  besides  being  a  formidable 
soldier,  and  he  became  Zhu  Pi’s  closest  advisor. 
He  was  a  powerful  figure,  towering  above  Zhu 
Di;  some  accounts  say  he  was  over  two  metres 
tall  and  weighed  over  a  hundred  kilograms, 
with  a  “stride  like  a  tiger's.’ 


Sea  Exploration 


OVKR  Six  HUNDRED  AND  THIRTY  YEARS  At;o,  a  man  was  born  who 
would  revolutionize  sea  exploration.  His  name  was  Zheng  He,  and 
he  became  the  Admiral  of  the  Chinese  Fleet,’  According  to  Gavin 
Menzies,  author  of  1421,  the  recent  book  on  Zheng  He,  he  sailed  throughout 
the  Indian  Ocean,  navigating  to  Mecca,  the  Persian  Gulf,  I  vast  Africa,  Ceylon 
(Sri  Lanka),  Arabia  and  throughout  the  Indian  Ocean  decades  before 
Christopher  Columbus  or  Vasco  da  Gama,  with  ships  five  times  bigger. 


Through  dedicated  service  and  for 
accompanying  the  duke  on  successful  military 
campaigns,,  Ma  He  was  awarded  the  supreme 
command  of  the  Imperial  Household  Agency, 
and  was  given  the  surname  Zheng,  He  was  also 
known  as  the  'Three-  |ewel  Eunuch  (.Stm 
Thui(Jiien).  which  has  Buddhisl  connotations 
(even  though  ht1  was  a  Muslim),  and  was  a 
mark  of  honour  for  this  high  palace  official. 

There  were  quite  a  few  reasons  why  he  went 
on  the  seven  great '  treasure  Ship'  voyages. 
There  was  scientific  discovery  and  the  search 


Culumbus's  boai  {75  teet  lon^}  cent  part'd  with  Zhcn^  1  Ids  boat  {T30  Fuet  long). 


for  gems,  minerals.  plants,  a ri i n\a.l s^,  drugs  and 
medicine,  which  became  increasing!)  important 
as  L  he  voyaggs  multiplied.  I  hey  w  anted  to  improve 
navigational  and  eartog^phkal  knowledge  Of 
the  world  and  had  a  desire  to  show  all  lo reign 
countries  lhal  China  was  the  leading  cultural 
and  economic  power  So  overseas  trade  was 
encouraged,  and  this  meant  that  other  countries 
saw  the  massive  (  hincse  ships,  and  it  boosted 
their  prestige.  Other  nations  swore  allegiance 
In  China  through  diplomacy;  wilh  local  and 
regional  leaders  acknowledging  dverlordship  of 
(he  Imperial  power.  The  country  would  then  send 
envoys  to  pay  tribute  to  the  emperor. 


Zheng  He  made  these  voyages  between  1405  and 
1433,  and  he  was  joined  by  two  other  able  eunuch 
leaders  Hou  !  Isien  and  Wang  Ching-Hung. 

What  was  amazing  about  the  voyages  was  that 
they  were  huge  and  fully  organized.  Zheng  I  fe 
w  rote  that  sixty-  two  of  the  largest  ships  were  440 
feet  long,  and  at  broadest  beam  180  feet.  This  is 
Ming  units  (l.02fi)  so  it  would  be  449  feet  long 
and  184  feet  wide  in  our  measurements.  Zheng  He 
also  wrote  that  they  were  manned  by  four  hundred 
and  fifty  to  five  hundred  men  each,  including 
sailors,  clerks,  interpreters,  soldiers,  artisans, 
medical  men  and  meteorologists.  On  the  fourth 
voyage,  he  set  out  w  ith  thirty  thousand  men  to 
Arabia  and  the  mouth  of  the  Red  Sea. 


ft 


The  name  in  Chinese 
of  the  Muslim  Chinese 
Admiral, Zheng  \  Ic. 


Far  right;  1 51h -century  Zheng 
He  and  hi*  crew  used  this 
tjj.%  Lgatiori:  Lhnrt  they 
charted  the  rentes  L.ikt'ii  tlur- 
jtlg  his  vuyjgL'i. 


Hit:  Ch i ruse  shipbuilders  realized  that  the 
gigantic  size  of  these  ships  would  make 
manoeuvring  difficult,  so  they  installed  a 
balanced  rudder  that  could  he  raised  and 
lowered  for  greater  stability.  Ship  builders 
ttxlay  do  not  know  how  the  Chinese  built  a 
framework,  without  iron,  that  could  carry  a 
400  loot  long  vessel*  and  some  doubted  the 
ships  ever  existed,  hut  in  1 962.  the  rudderpost 
ol  a  treasure  ship  was  found  in  the  ruins  of  one 
of  the  Ming  boatyards  in  Nanjing.  Ibis  was 
thirty  six  Feet  long.  Doing  reverse  calculations, 
using  the  proportions  of  a  typical  traditional 
junk,  the  estimated  hull  for  this  rudder  would 
be  five  hundred  feet. 

On  hoard  these  mighty  vessels  were  large 
quantities  ol  cargo  including  silk  goods, 
porcelain,  gold  and  silverware,  copper  utensils* 
iron  implements  and  cotton  goods;  live 
animals  including  giraffes,  zebras  or  celestial 


horses,'  oryx  or  celestial  stag,'  and  ostriches  or 
‘camel -birds;'  watertight  bulkheads  to  [sold  live 
fish  and  also  make  hath  houses;  and  otters  that 
were  sent  out  to  round  up  fish  into  large  nets. 
The  ships  were  able  to  transfer  water  from 
I  Inciting  water  tankers  to  their  holds,  and  they 
could  communicate  through  [lags,  lanterns* 
hells,  carrier  pigeons,  gongs,  and  banners. 

A  Ming  account  of  the  voyages  says:  "l  he  ships 
which  sail  the  Southern  Sea  are  like  houses. 
When  then  sails  are  spread  they  are  like  great 
clouds  in  the  sky.'  and  they  were  described 
collectively  as  swimming  dragons’  because  all 
were  dotted  with  dragons’  eyes  to  help  them 
see.' 

By  the  end  ot  his  fleet's  seven  voyages, 

China  was  nn  rival  led  in  naval  technology 
and  power,  and  China  and  India  together 
accounted  for  more  than  half  of  the  world's 
gross  national  product.  China  also  benefited 


from  many  exotic  species  being  introduced, 
like  the  first  giraffe  from  Africa.  El  was 
initially  misi dent i tied  as  the  qilin,  the  unicorn 
central  to  Chinese  mythology.  According  to 
Con fue  inn  tradition,  a  qilin  was  a  sage  of  the 
utmost  wisdom,  and  benevolence  was  felt  in 
its  presence. 

It  is  believed  that  Zheng  He  died  on  his  way 
back  in  1433.  in  India.  With  his  death  and  the 
coming  of  the  Confer ian  Fra,  the  t  Chinese 
Empire  became  inward  looking  and  eventually 
sea-going  trade  was  banned.  In  less  than  a 
hundred  years,  it  was  a  capital  offence  to  set 
sail  from  China  in  a  multi  masted  ship.  In 
1325,  the  Chinese  government  ordered  the 
destruction  of  all  ocean-going  ships.  'I  he 
greatest  navy  in  history,  which  once  had  3,500 
ships  {the  US  Navy  today  has  around  three 
hundred),  was  gone. 

In  1985,  al  the  five  hundred  and  eightieth 
annivcrsai  \  of  Zheng  Hes  voyages,  his  tomb 
was  restored.  The  new  tomb  was  built  on 
the  site  of  the  original  tomb  in  Nanjing,  and 
reconstructed  according  to  the  customs  of 
Islamic  teachings.  At  the  entrance  to  the  tomb 
is  a  Ming- style  structure,  which  houses  the 
memorial  hall.  Inside  are  paintings  of  the  man 
himself  and  his  navigation  maps. 

To  gel  to  the  tomb,  there  are  newly  laid  stone 
platforms  and  steps.  The  si  air  way  to  the  tomb 
is  nf  twenty  eight  stone  steps  divided  into  four 
sections,  with  each  section  having  '-.even  steps. 
This  represents  Zheng  Hes  seven  journeys  to 
the  West.  Inscribed  on  top  of  the  tomb  art  the 
Arabic  words  Altnhu  Akl*urt  or  God  is  Great. 

There  were  no  other  ships  in  the  world  as 
big  as,  or  w  ith  as  many  masts  as,  Zheng  He’s. 
These  were  floating  cities  on  the  move.  Most 
of  the  ships  were  built  at  the  Dragon  Bay 
shipyard  near  Nanjing,  the  remains  of  which 
can  still  be  seen  today. 


Zheng  He's  Seven  Epic  Voyages 

1.  1405^1407:  Visited  Champa  (Indo  China), 
Java  and  Sumatra,  Ceylon  and  Calicut,  India. 

2.  1 107- 1 409:  Sailed  to  Siam  and  India, 
stopping  ol  Cochin. 

3-  1409  1411;  Went  to  all  the  usual  places 
m  the  Hast  Indies  using  Malacca  as  a  base, 
visiting  Quiloii  in  India  for  the  first  time. 

4.  1413-1415:  I  he  fleet  split  up.  Some  went  to 
the  Hast  Indies  again,  others  (based  in  Ceylon) 
went  to  Bengal,  the  Maldives,  and  the  Persian 
sultanatei if  Ormuz*  This  voyage  provoked  so 
much  interest  that  a  huge  number  of  envoys 
visited  Nanjing  in  1416.  A  huge  fleet  the 
following  year  had  to  take  them  home  again* 

5.  1416-1419:  The  Pacific  squadrons  went  to 
Java,  Ryukyu  and  Brunei,  I  he  Indian  based 
ones  went  to  Ormuz,  Aden,  Mogadishu:, 
Mombasa  and  other  East  African  ports,  h  was 
on  this  trip  that  the  giraffe  was  brought  back. 

6.  1421-1422:  Sailed  the  same  seas  as  before, 
including  more  ports  in  South  Arabia  and  Fast 
Africa.  The  fleet  visited  thirty-six  states  in  two 
years  from  Borneo  in  the  east  to  Zanguebar 

in  the  west,  This  suggests  they  split  up  again, 
using  Malacca  as  the  main  rendezvous  port, 
which,  before  the  advent  of  the  radio,  is 
incredible, 

7.  1431-1433:  This  final  voyage,  when  Zheng 
He  was  sixty,  established  relations  with  more 
than  twenty  realms  and  sultanates  from  java  to 
Mecca  to  hast  Africa.  No  one  knows  how  far 
down  the  Last  African  coast  the  Chinese  went, 
but  there  are  accounts  that  they  rounded  the 
Cape. 


'We  have  ... 
beheld  in  the 
ocean  huge 
waves  like 
mountains  ris¬ 
ing  sky-high, 
and  we  have  set 
eyes  on  barbar¬ 
ian  regions  far 
away,  hidden  in 
a  blue  transpar¬ 
ency  of  light 
vapors,  while 
our  sails,  loft¬ 
ily  unfurled  like 
clouds,  day  and 
night  continued 
their  course 
rapid  like  that 
of  a  star,  irans- 
versing  the  sav¬ 
age  waves  as  if 
we  were  tread¬ 
ing  a  public 
thoroughfare.' 

Zheng  I  Je  in  his 
biography,  Ming  Shih 


Right:  An  T mgmd  machine 
that  used  t«  encrypt 
military  messages  in  World 
War  It.  [I  was  al- Kindi  in 
the  V ''  century  who  hud  the 
foundations  nf  cryptography 


fidmv:  A  typical  f  -reek 
scytHle  used  to  pass  along  a 
Lodcd  message. 


Code  Breaking  and  Cryptography 


Communicating  top  sht  kit  information  is  a  precarious  mid 
risky  process,  so  to  avoid  vital  statistics  falling  into  the  wrong  hands, 
messages  are  scrambled,  masked  and  coded  so  only  those  w  ith  the  right 
information  or  tools  can  read  them,  this  process  is  known  as  cryptography; 
the  scrambling  of  a  message  is  known  as  encryption  and  the  de  scrambling 
is  decryption.  For  anyone  other  than  the  intended  recipient,  the  message  is 
meaningless,  unless  that  person  uses  cryptanalysis  to  break  the  code. 


Tlx  real  cryptanalysis  milestone  was  passed 


A  most  famous  case  of  encryption  was  during 
World  War  II  when  the  Germans  used  a 
typewriter-like  machine,  called  Enigma*  to 
encry  pt  military  messages  before  playing 
them  on  the  radio-.  These  were  decrypted  by  a 
group  of  savvy  Polish  code  breakers  from  the 
Cipher  Bureau  and  British  code  crackers  from 
Bletchley  Park,  all  made  famous  an  the  recent 
film  Enigma 

Ihese  20lh -century  problem  solvers  were 
carrying  on  the  Code-breaking  tradition  firs! 
written  about  by  911  century  polymath  al- 
kindi  from  Baghdad.  At  this  time  the  post 
was  delivered  by  birds,  so  messages  had  to  be 
light  m  weight,  and  the  confidential  ones  were 
encrypted. 

Ur>  ptography  and  cryptanalysis  have  certain Ey 
become  more  sophisticated  today  than  in  the 
early  days,  hut  the  basic  principle  of  changing 
and  substituting  characters  is  still  used  by 
cryptog  i  ap  hers  today. 

In  the  6rh  century  BCE.  the  Greeks  came  up 
with  an  ingeniously  simple  device  for  encrypt¬ 
ing  messages.  They  used  a  fixed- width  slick 
called  a  'scytalc,  which  they  wrapped  with  a 
long  piece  of  paper  and  wrote  on  it  horizon¬ 
tally.  They  then  unwrapped  the  paper  and  sent 
it  to  the  receiver,  wrho  could  only  read  it  if 
they  had  a  scytalc  of  exactly  the  same  width  to 
w  rap  the  paper  around.  If  the  stick  was  wider 
or  narrower*  the  message  could  not  be  read. 


by  ah  Kindi*  who  revolutionized  (he  area 
when  he  wrote  A  Manuscript  on  Deciphering 


'flu1  Frequency  Analysis  chan. 
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Cryptographic  Messages.  Part  of  this  included 
a  description  of  the  method  of  frequency 
analysis,  which  means  he  noticed  that  if  a 
normal  letter  is  replaced  with  a  different  letter 
or  symbol,  the  new  letter  will  lake  on  all  the 
characteristics  of  the  original  one.  So  if  all 
as  that  appeared  became  ts  and  ail  ih’s  were 
replaced  with  gs,  they  would  still  have  the 
features  of  the  telterCs)  they  replaced.  A  word 
like  athlete  would  become  tglete!  Even  though 
the  letters  change,  whai  cannot  be  disguised 
are  certain  characteristics  a  letter  has*  like  its 
frequency  of  occurrence. 

If  we  look  at  the  English  language  the  letter 
e  is  the  most  common  letter,  accounting 
for  thirteen  per  cent  of  all  letters.  So,  if  e  is 
replaced  by  symbol  #,  £  would  become  the 
most  common  symbol,  accounting  for  1 3% 
of  the  'new'  symbols.  A  cryptanalyst  can  then 
work  out  that  *  actually  represents  e. 

From  studying  the  Arabic  text  of  the  Quran 
cl  t  jstily ,  al  -  K  hid  i  i  tol  it  ed  I  he  c  I  tarac ter  ist  it 
letter  frequency,  and  laid  cryptography  s 
foundations  which  led  many  cryptographers 
from  European  Renaissance  states  to  devise 
several  schemes  to  defeat  it.  Even  though  al- 
Kindi  discovered  methods  that  enabled  greater 
encryption  and  code  breaking  eleven  hundred 
years  ago,  the  actual  word  cryptanalysis’  is 
relatively  receni  and  was  first  coined  by  a  man 
called  William  Friedman  in  1920, 

Frequency  analysis  is  now  the  basic  tool  for 
breaking  classical  ciphers  in*  codes  that  use  the 
basic,  plain  text  alphabet.  It  relies  on  linguistic 
and  statistical  knowledge  of  plain  text 
language,  and  good  problem  solving  skills. 

Modern  ciphers  are  a  lot  more  complex,  but 
back  in  the  days  of  World  War  II,  brilain  and 
America  recruited  code  breakers  by  placing 
crossword  puzzles  in  major  newspapers  and 
running  contests  for  who  could  solve  them  the 
fastest. 
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‘One  way  to  solve  an  encrypted 
message,  if  we  know  its  language, 
is  to  find  a  different  plaintext  of 
the  same  language  long  enough 
to  fid  one  sheet  or  so,  and  then 
we  count  the  occurrence?  of  each 
letter  We  call  the  most  frequently 
occurring  letter  the  first!  the  next 
most  occurring  letter  the  1 second ! 
the  following  most  occurring  the 
'third,  and  sr  on,  until  we  account 
for  all  the  different  letters  in  the 
plaintext  sample....  Then  wclook 
at  the  cipher  text  we  want  to  solve 
and  we  also  classify  its  symbols. 
We  find  the  most  oa  urring  symbol 
and  change  it  to  the  form  of  the 
fi  rst  ’  / et  te r  of  1 1 ti  pla  i i  itexi  sa  m pie . 
the  next  most  common  symbol  is 
changed  ft)  the  form  of  the  ‘second* 
letter  and  so  on,  until  we  account 
for  ail  symbols  of  the  cryptogram 
we  want  to  solve.3 

A1  Kindi  in  his  9!' -century  A 
Manuscript  on  Deciphering 
Cryptographic  Messages 


'The  birth  of 
cryptanalysis 
required  a  so¬ 
ciety  which  has 
reached  a  high 
standard  of 
development 
in  three  disci¬ 
plines,  namely 
linguistics, 
statistics  and 
mathematics. 
These  condi¬ 
tions  became 
available  at 
the  time  of 
al-Kindi  who 
had  command 
of  these  three 
disciplines  and 
more.' 

Dr  Simon  Singh 
The  Code  Book >  1 999 


I.-l'Je  to  ri^Kt:  A  ( rebn  diet 
I'^r  Hinging  missiles  from  a 
I  .V1'- century  nianicscript  tit 
ni  Rbuni'niili:  E  rt;  bu4.ii  l-1  .  treTm 
l-.  It'  Lt:ilL.i  y  A  uimusi .  in 
Armoury  by  I  tin  Amnbugha 
■:iJ  Zardkaih,  J  peO^al 
crossbow  from  a  I4’lh-eenjtury 
Manual  on  Armoury  by  I  bn 
Arunbughaal  Zaidka&h. 


Weaponry 


Military  talk  in  the  I3sh  century  was  sophisticated,  and  discus¬ 
sions  included  grenades,  sulphur  bombs,  cannons,  rockets  and 
torpedoes.  One  of  the  most  important  books  on  military  technol 
ogy  was  the  Book  of  Horsemanship  and  Ingenious  Win  Devices  by  the  Syrian 
scholar  Hasan  al-Rammah,  written  around  1293.  It  was  packed  full  of  weapon 
diagrams,  including  the  first  documented  rocket,  a  model  of  which  is  exhibited 
at  the  National  Air  and  Space  Museum  in  Washington  DC,  USA  today. 


the  Chinese1  knew  about  gunpowder  They 
developed  salt  pel  re,  one  of  gunpowders 
ingredients,  hut  probably  only  used  it  in 
fireworks.  As  Amani  Zain  from  the  BRCs 
What  the  Islamic  World  Did  fen-  Lrs  says,  \  „ 
research  has  shown  that  Muslim  chemists  did 
develop  a  powerful  lot  inula  for  gunpowder 
and  may  wdt  have  used  it  in  the  first  firearms/ 

The  Chinese  didn’t  use  it  in  explosions  because 
they  couldn't  get  the  righl  proportions,  nor 
could  they  purify  potassium  nitrate.  It  wasn'l 
until  1412  that  Huo  I  ung  Ching  wrote  the  first 
(  hinese  book  detailing  explosive  proportions. 
About  a  hundred  y  ears  earlier,  I  Jasan  a  I 


Kanimah's  book  was  the  first  to  explain  the 
purifit aLion  procedure  for  potassium  nitrate, 
and  it  describes  many  recipes  for  making 
e.vpludi  ng  gunpowder 

for  I  he  Islamic  Armies  led  hy  Bay  bars  in  1244 
tiie  use  ol  gunpowder  in  war  proved  decisive 
against  the  invading  crusaders.  At  the  battle 
of  al-Mansura  in  Egypt,  Muslim  incendiary 
devices  were  so  terrifying  and  destructive  that 
the  French  Crusader  Army  was  routed  and 
King  Usuis  IX  was  taken  prisoner/  reports 
Amani  Zain  on  the  BBC's  H7mt  the  Islamic 
World  Did  for  Us. 
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V  ilhout  I  lasan  at  Rammah's  book,  cannons 
couldn't  have  developed.  By  the1  15"'  century, 
the  cannons  used  by  the  Ottomans  were  awe 
some  and  today  the  Fort  Nelson  Museum  in 
London  lias  a  huge  brem/e  cannon  weighing 
eighteen  tonnes.  It  was  originally  cast  in  two 
pieces,  and  screwed  together,  to  make  it  easier 
to  transport  because  its  overall  length  is  over 
five  metres,  with  a  diameter  of  0,635m.  The 
length  of  the  barrel  alone  is  over  three  metres 
and  the  gunpowder  reservoir  is  0.2  !km  in  di¬ 
ameter,  No  such  split  guns  existed  in  Kurope 
before  this  one, 

ibis  novel  cannon  was  cast  in  1464  b\  the 
order  of  Sultan  Mehmed  I E.  He  was  very 
interested  in  firearms,  especial!)  in  cannons. 
During  his  siege  of  Constantinople,  he  ordered 
his  cannon  master  to  cast  large  cannons  that 
had  never  seen  before  and  this  one  could  fire 
cannon  halls  one  mile. 

On  the  muzzle  is  inscribed  in  Arabic  writing; 
Help,0  Allah.  The  Sultan  Mohammed  Khan 
son  ol  Murad,  I  he  work  ofkainina  Ali  in  the 
month  of  Rajah.  In  the  year  86K  (of  the  Hejira 
calendar),  or  1464  (  \  . 

Sultan  Me h metis  cannon  ended  up  in  a 
!  on  don  museum  because,  after  Unsuccessful 
attempts  by  the  English  for  sixty  years  to 
convince  the  Ottomans  to  sell  it.  Queen 
Victoria  personally  asked  Sultan  \hduJ  Aziz 
for  it  during  his  visit  to  hut  ope.  One  year  later, 
the  sultan  sent  it  as  a  gib.  It  was  transported 
from  the  Dardanelles  to  London  and  placed  in 
the  Museum  in  1868.  Queen  Victoria  perhaps 
wanted  it  because  it  was  called  the  'most 
important  cannon  of  Europe’ 

Muslims  also  built  rockets  and  the  first 
torpedo.  I  he  rocket  was  the  so-called  sell 
moving  and  combusting  egg1  and  the  torpedo 
was  a  cleverly  modified  rocket  designed  to 
skim  Along  the  surface  of  the  water.  It  was 
Called  'the  egg,  which  moves  itself  and  hums' 


To  make  gunpowder.  Take  from 
while,  dean  and  bright  (or fiery) 
bartid  (saltpetre )  as  much  as  you 
like  and  t wo  new  (earthen)  jars. 
Put  the  saltpetre  Into  one  oft  hern 
and  add  water  to  submerge  it.  Put 
the  jar  on  a  gentle  fire  until  it  gets 
warm.  Skim  off  the  scum  that  rises 
(and)  throw  it  away.  Make  the  fire 
stronger  until  the  liquid  becomes 
quite  dear.  7 hen  pour  the  clear 
liquid  info  the  other  jar  in  sad 
a  way  that  no  sediment  pr  saim 
remains  attached  ft?  it.  Place  this 
jar  on  ci  faw  fee  until  the  contents 
begin  to  coagulate.  Then  take  if  off 
the  fire  and  grind  if  finely ! 

Hasan  uTRammah  describes 
a  complete  process  for  the 
purification  of  potassium 
nitrate  in  his  book  The  Book  of 
Horsemanship  and  Ingenious 
War  Devices 

and  Hasan  al-Rammahs  illustrations  and 
text  show  two  sheet  -iron  pans  were  fastened 
together  and  made  tight  by  fell.  This  made 
a  flattened  pear-shaped  vessel  that  was 
filled  with  'naphtha,  metal  filings,  and  good 
mixtures  j  probably  containing  saltpetre),  and 
the  apparatus  was  provided  with  two  rods 
and  propelled  by  a  large  rocket!  The  two  rods 
would  probably  have  acted  as  tail  rudders* 
while  a  spear  at  the  Iront  would  lodge  into 
the  wooden  hull  of  an  enemy  ship  to  secure  it 
before  exploding. 


A  traction.  Irebucbet  for 
hurting  in  is*  He*  from  a  IV- 

Ccnlur)  .VfnmitjJ  op;  Arjiinury 

by  I  bn  A  ran  blight  al-7.anj- 


Cannon  willi  adjustable 

mourning  from  a  LV'-cen- 

Lury  Afrtfiurtf  tin  A  rmeuty  by 
!bn  Aranbuglta  at  /.ardkjfiti 


Castles  and  Keeps 


Cities  today  are  no  longer  designed  with  a  potential  siege  mentality; 
but  look  around  the  world  and  the  fortifications  of  the  past  are  now 
accessible  to  os  as  tourist  sites,  like  the  Tower  of  Londons 


Even  though  the  European  crusaders  had 
superiority  in  ammunition  and  manpower 
when  they  went  to  Jerusalem,  the  Muslims 
were  able  to  sustain  attacks,  and  for  a 


[lie  loopholes  03  anmv  slits  in  lortified 
walls  were  first  used  around  200  Mi  :E  by 
Archimedes  to  protect  Syracuse,  'these  long 
and  narrow'  slils  meant  a  bowman  could  shoot 


1 .4? ft  to  right:  The  Tower  of 
!  out  ion;  ,m  e.irly  1  fSlh  -  cc-ai 
fury  Litstlu,  tine  of  itvo,  lluit 
wcrLik!  Ih1  wheeled  into  a 
hsrgu  lu  M  and  Mould  hold 
■60  fighting  nit'll,  in  full  army 
dress,  ready  to  practise  mili¬ 
tary  manoeuvres;  a  Bavarian 
Castle  in  Germany. 


considerable  time,  the  impressiveness  of  their 
military  structures  and  castles  was  not  lost  on 
the  Europeans,  who  look  these  architectural 
ideas  home  with  them.  The  invincible  designs 
of  the  castles  of  Syria  and  Jerusalem  were 
i mi laled  in  the  western  lands  with  key  features 
like  round  towers,  arrow  slils,  barbicans, 
machicolations,  parapets  arid  battlements  soon 
appearing. 

Before  the  crusaders  lost  vital  battles  to 
Sal  ad  in,  in  (lie  !2*h  century,  most  Christian 
military  towers  had  square  keeps.  Sal  ad  ins 
round  lowers  impressed  upon  the  crusaders 
the  need  to  leave  out  projecting  angles, 
because  they  encouraged  flanking  fire.  rIhe 
first  recorded  example  to  abandon  the  square 
and  adopt  l he  round  tower  was  Saone,  which 
was  built  in  1120. 


at  the  enemy;  but  be  protected  from  returning 
fire.  I  hey  were  also  used  in  the  fortifications 
i  il  Rome\  and  were  improved  and  popularized 
by  Muslims  in  the  Palace  of  Ukhaydar.  an  Hlh 
century  Iraqi  Palace,  and  the  y"'  -century'  Sussa 
Kibui  in  Tunisia,  [he  first  recorded  use  of 
them  in  England  was  in  London  in  3 1 30. 

J  he  barbican  is  a  walled  passage  added  to 
the  entrance  of  a  castle  in  front  o!  ihe  main 
defensive  wall.  This  delay  ed  the  enemy’s 
entrance  into  the  castle,  and  also  gave  the 
defenders  more  opportunities  to  hold  up  the 
attackers  by  forcing  them  into  a  small  space. 
The  enemy  could  then  he  attacked  from  above 
and  from  [besides.  The  word  barbican  is  taken 
from  the  Arabic  hi b  tti-bmjimiti  meaning  gate 
with  holes.' 


'I he  reluming  eri i satins  often  brought  Muslim 
inarms  with  [hem.  and  they  huiilt  these 
features  into  the  dt  fences  of  European  castles 
in  the  1 21h  century.  There  were  also  peaceful 
periods  in  the  Crusades  w  hen  the  architects 
and  builders  with  the  crusaders  could  watch 
and  learn  him  the  local  Muslims  designed  and 
built  their  fort  i  heat  ions. 

Christian  masons  also  had  to  earn  their  lining, 
especially  in  times  of  peace,  and  some  of  them 
were  hired  by  Muslims  to  help  in  repair  or 
in  new  constructions,  I  he  story  of  Eudes  de 
Montreuil  demonstrates  such  an  encounter  as 
he  accompanied  St  Louis  on  crusade  between 
1218  and  3251,  and  worked  at  ]afta  and  then  in 
Cyprus. 

Muslims  a  ho  used  bonding  columns  inside 
masonry  to  strengthen  the  walls.  They  had 
taken  and  developed  this  technique  from 
i he  Roman  arch i in  i  ami  engineer  Marcus 
Vitruvius  Pollio.  The  walls  of  the  harbour  of 
Acre  were  built  with  them.  It  was  the  Emtr 
of  Egypt,  Ahmad  ibu  Tulim,  who  in  883 
instructed  dial  the  harttour  be  built  with  the 
strongest  form  lit  repel  line  waves  and  enemy 
attacks.  So  timber  beams  were  inserted  into 
the  masonry  of  the  wail,  like  steel  is  today,  to 
hind  its  two  faces  together.  After  the  crusaders 
occupation  of  Acre  in  1  UO,  they  learnt  this 
const  ruct  it  >n  tec  h  n  i  q  ne  an  dint  rod  uced  it  in 
their  military  architecture,,  such  as  that  in 
Caesarea  in  1238, 

Machicolations  were  a  ’  )ij  e,it  ire  i  i 
Muslim  defences.  These  were  holes  or  gaps 
in  the  overhang  of  a  parapet.  Through  then) 
defenders  could  fire  arrows  and  drop  stones 
or  oil  on  their  attackers.  They  appeared  first 
in  Qasr  a]  Mayr  near  Kusafa  in  Syria  in  729, 
and  came  to  Europe  in  the  1 21h  century,  first 
at  the  C  bateau  ( ini  Hard  built  by  Richard 
the  I. ion  heart  following  his  return  from 
the  crusade.  Then  they  made  it  to  Norwich 
in  1187  and  to  Winchester  six  years  later. 


like  many  of  these  defences,  the  returning 
crusaders  borrowed  the  idea  from  the  Muslim 
world. 

Battlements  are  a  series  of  stone  indentations 
and  raised  sections  added  to  the  tops  of  waits 
of  buildings.  Originally  they  gave  cover  to 
wall  defenders,  but  in  modern  times  they  are 
decorations.  These  also  came  to  Europe  in  the 
!2':'  century  with  returning  crusaders.  There's 
a  great  likeness  between  the  bat  dements  of 
the  1 3 1  century  church  at  Cromer  in  Norfolk, 
the  Palazzo  Ca"  d’Oro  in  Venice  and  some 
buildings  m  Cairo,  such  as  the  1 IV h -century 
Zayn  al-Hm  Yusuf  Mosque,  and  the  I  O’1 
century  a!-  Azhar  Mosque  respectively. 

Although  the  Crusades  were  a  bloody  I  i  me, 
there  were  interspersed  moments  of  peace, 
w  here  ideas  were  talked  .about  and  swapped. 
The  vast  movement  pf  peouh  also  meant 
the  movement  of  these  ideas,  which  helped 
eastern  concepts  migrate  to  the  west. 


A  round  lower  m  Podzsmcze,  Poland.  A  tower  of  a  citadel,  in  Shiraz,  Iran. 


Social  Science  and  Economy 


I  bn  KHALDUN  was  one  of  the  last  scholars  of  classic  a] /medieval  Muslim 
civilisation.  In  many  ways  his  writing,  family  story  and  life  reflect  with 
great  perfection  the  changes  that  caused  the  decline,  and  eventual  fall, 
of  medieval  Islamic  civilization.  Born  in  Tunis  in  1332  and  dying  in  Cairo  in 
1406,  he  explained  how  Islamic  civilization  was  undone. 


He  began  by  looking  at  the  various  invaders 
who  undermined  it.  and  how  his  ancestors 
were  themselves  affected  by  such  invasions.  Up 
until  1248,  they  had  lived  in  Seville;  then  the 
Spanish  Christians  advanced,  and  their  home 
was  given  up  as  they  fled.  Ihese  ancestors 
escaped  to  North  Africa,  where  his  parents 
died  of  another  of' the  woes  that  affl  icted 
e very  one  in  that  age,  not  o n  I  v  M  u  si  i  rr ns  1 1 ie 
plague. 


The  last  years  of  Ibn  Khalduns  life  correspond 
to  possibly  the  last  years  of  classical  Muslim 
scholarship  and  bright  civilization,  by  the  early 
1 5"'  century,  having  hist  Sicily  and  Spain,  and 
I  Living  suffered  the  (  rusades  and  the  Mongol 
invasions,  the  Muslim  world  now  suffered 
the  most  devastating  onslaught  of  Timur  The 
Lame  (also  know  n  as  Tamurlane),  whose 
effect v  were  in  pari  witnessed  by  Ibn  Khaldun. 


I  bn  Khaldun  then  left  his  native  Tunisia  h  u 


Modern  artistic  impression 
of  ibn  Khaldun. 


Egypt,  in  1382,  and  his  ow  n  family  came  out 
after  him,  but  they  fell  victim  to  yet  another  of 
the  set]  urges  of  the  day,  piracy,  t  Its  lymily  were 
killed  or  taken  captive,  and  he  never  saw  them 
again,  nor  did  he  ever  say  a  word  about  them. 


I  bn  Khaldun  was  a  fudge,  univet 
sity  scholar  and  diplomat,  known 
for  his  works  of  sociology,  econom¬ 
ics,  commerce,  history,  philosophy, 
political  science  and  anthropology 
He  wrote  his  famous  a!  Muqaddi- 
mah  ur  Introduction  j to  a  History 
of  The  World}' during  a  period 
of  enforced  exile,  taking  refuge  in 
Algeria ,  while  running  from  Fez 
because  of  the  political  unrest.  The 
first  volume  gave  a  profound  and 
detailed  analysis  of  Islam  it  society, 
referring  and  comparing  it  to  other 
cultures ,  and  he  traced  the  rise  and 
fall  oj  human  societies  in  a  science 
of  civilization. 


Despite  the  demands  of  his  work  as  a  judge 
and  diplomat,  he  managed  to  continue  his 
academic  research,  and  produced,  his  world 
history  called  Hook  of  the  Lessons  ami  Archive 
of  Early  and  Subsequent  History.  I  his  became 
known  as  at  Aiiujtiddhniih  or  Introduction. 

[he*?/  Muqaddimnh  is  a  gigantic  endeavour, 
a  discourse  on  universal  history.  Ibn  Khaldun 
explored  and  implemented  the  idea  that  the 
documentation  of  history  is  not  just  a  list 
of  correct  facts,  but  is  dependent  on  who's 
interpreting  them,  what  region  they  come 
from  and  when,  as  well  as  their  impartiality. 
Ihis  was  a  revolutionary  approach  to  writing 
history,  and  his  methodology  is  still  used 
by  historians  today,  I  it?  completely  rejected 
partiality  and  unchecked  tacts.  In  tins  way, 
he  brought  in  a  rigorous  new  dimension  to 
scholarship  and  the  social  sciences,  which 
provided  the  basis  for  arguments  before  they 
could  become  accepted  as  scientific. 


£  lie  great  book  was  made  up  of  six  sections 
following  a  long  introduction.  The  first  section 
dealt  with  society  in  general,  its  various 
types,  its  geographical  distributions,  and  the 
regions  of  civilized  earth.  The  second  looked 
at  nomadic  societies,  including  savage  tribes. 
The  third  was  a  discourse  on  dynasties,  the 
caliphates,  the  spiritual  and  temporal  powers, 
and  political  ranks.  The  fourth  section 
discussed  non- nomadic  societies,  cities  and 
provinces.  The  fifth  dealt  with  crafts,  ways 
of  making  a  living,  and  other  economic 
activities,  while  the  sixth  looked  at  the  various 
classifications  of  the  sciences,  and  methods  of 
learning  and  teaching.  1  his  entire  book  was 
finally  translated  into  l-nglisb  in  1957, 

One  of  his  best -known  studies  relates  to 
the  rise  and  decline  of  civilizations,  and  it 
is  this  that  laid  down  1  he  foundations  of 
social  science,  the  science  of  civilization  and 
sociology.  He  explains  how  civilization  and 
culture  breed  their  own  decline.  They  have 


Ibn  Khaldun 
used  a 

revolutionary 
approach 
to  writing 
history  and  his 
methodology 
is  still  used 
by  historians 
today. 


Ibn  Khaldun  resided  in 
North  Africa  and  sy-enl 
the  last  years  ut  his  life  in 
Cairo.  I  lere  tie  produced  bis 
world  history  known  as  the 
Mutjtiihtitnah.  this  study 
laid  down  the  foundations  of 
social  science. 
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a  natural  development  into  Luxury,  which 
produces  moral  lasily  and  depravity,  until 
decay  sets  in,  ending  in  dissolution  o|  the 
formerly  healthy  society,  which  gradually 
becomes  corrupted  and  hurries  to  its 
extinction. 


'Hi  v  H'cnnil  KTlion  of  Ihu 
Khalduns  book  studies 
a  omadic  sm; kt  iev 


Then  he  elaborated  his  social  theory  further, 
suggesting  that  the  rise  of  a  social  group  or 
even  a  state  starts  with  a  social  concept  he 
termed  us  \isabiyah\  or  tribalism.  Political 
leaders  and  dynasties  attain  their  eminence 
by  virtue  of  their  ability  to  concentrate  the 
group  feeling  upon  themselves,  and  thereby 
profit  from  its  natural  bent  lot  the  acquisition 
of  power.  Tire  achievement  of  political 
predominance  sets  in  motion  a  process 
of  territorial  over- expansion  that  dilutes 
[lie  group  support  for  the  dynasty.  More 
important,  it  also  marks  the  beginning  of  an 
i  ne  vitahle  th  ree  general  io  n  cycle  of  weakening 
the  dynasty  s  moral  fibre.  The  dynasty  becomes 
alienated  I  mm  its  supporters,  and  its  realm 
tails  prey  to  others  who  are  fired  by  a  strong 
and  unspoiled  group  feeling.' 

f  le  saw  (hat  society  or  civilization  had 
a  cyclical  nature.  It  rose  up  because  of  a 
common  need  for  protection  and  domination. 


reached  a  peak  when  the  social  bonds  were  at 
their  strongest,  before  declining,  and  perished 
when  group  support  and  social  bonds  became 
diluted  because  of  unhealthy  competition  and 
corruption  at  times  of  prosper  it  j 

In  I  bn  Khaldun's  mind,  the  only  thing  that 
could  counteract  the  disintegrative  forces, 
inherent  in  every  nation,  was  religion.  He  said 
that  Islam  gave  a  community  a  lasting  spiritual 
content,  a  complete  answer  to  all  problems  of 
life;  that  it  furnished  the  complete  answer  to 
his  empirical  inquiry  into  the  organization  of 
the  human  race.  !  le  saw  religion  as  an  absolute 
necessity  for  a  really  united  ami  elective  state. 

Hr  w  as  also  ahead  of  his  time  m  economic 
theory,  hour  centuries  before  Adam  Smith, 

Ibn  Khaldun  had  already  concluded  that 
labour  was  the  source  of  prosperity.  He 
had  also  distinguished  between  the  direct 
source  of  income  in  agriculture,  industry  and 
commerce,  and  the  indirect  source  of  income 
of  civil  servants  and  prii  ate  employees,  |  hese 
concepts  may  seem  tike  second  nature  today, 
but  they  were  groundbreaking  seven  hundred 
years  ago,  and  have  paved  the  way  leu  classical 
economics  and  their  models  relating  Ln 
consumption,  production,  demand,  cost  and 
utility 


t  eft.;  Jlu in*  s>i  a  Mixirish 
castle,  Spain,  J 1 1  r'i 

KtuJdiin  explains  the 
disirUep.r.it  i  vr  ftwces 
within  a  civilization 
which  co  nli  ibule  to  its 
own  downfall. 


'Human  brings  require  cooperation 
for  the  preservation  of  hie  species ,  and 
the)  arc  by  nature  equipped  for  if.  Un  it 
labour  is  the  only  means  at  their  disposal 
for  creating  the  material  basis  for  their 
individual  and  group  existence.  Where 
human  beings  exist  in  large  numbers, 
a  division  of  activities  becomes  possible 
and  permits  greater  specialization  and 
refinement  in  ad  spheres  of  life.  The 
result  is  amt  at:  (civilization  or  culture), 
with  ds  great  material  and  intellectual 
achievements ,  but  also  with  a  tendency 
toward  luxury 1  and  leisure  which  carries 
within  itself  the  seeds  of  destruction.' 

From  14th- century  Ibu  Khalduns  al 
Muqaddimah 


Bdnw  left:  I  bn  Khalduns 
bcn.sk  l  hi  Muijiiihiimttti; 
rtfr  hit rodur Hurt  V> 
fUnvry 


Post  and  Mail 


On  c  l  upon  a  t  i  Mr,  messages  were  delivered  by  word  of  mouth,  by 
hand  or  bird,  with  smoke  signals,  or  engraved  on  tablets  of  stone. 
They  didn't  bleep,  ring,  arrive  to  the  sound  of  the  latest  number  one 
pop  song,  or  at  the  click  of  a  mouse. 


A  major  breakthrough  in  com  mu  ok  at  ions, 
probably  like  the  internet  is  today,  happened 
in  Baghdad  when  the  Abbas  id  caliphs  used 
carrier  pigeons,  because  they  noted  the 
tendency  of  certain  pigeons  to  fly  straight 
home  from  wherever  the)  may  be.  A  fast 
one  way  postal  service,  a  Ivy  ays  back  to 
base,  became  possible  through  selective 
breeding  of  suitable  birds,  the  homing  pigeon 
developed,  and  a  Mainluk  caliph,  bay  bars,  five 
hundred  years  later  made  this  a  very  effective 
form  of  delivering  messages. 

The  Muslim  scholar  Ibn  'Abd  al-Dhahir  even, 
wrote  a  book  on  camel  pigeons,  I  te  mentions 
that  normally  there  would  be  about  one 


thousand  nine  bundled  pigeons  in  the  lofts  of 
the  citadel  oS  ( Aim,  the  communication  nerve 
centre  ol  the  time. 

Al-Nuwayri,  a  Muslim  chronicler,  tel  Ex  the 
story  of  a  10"'- century  Fat i mid  caliph  called 
‘Aziz  who  one  day.  in  Cairo,  fell  a  desire  to  eat 
fresh  cherries  of  a  kind  grown  in  Antioch,  ihe 
order  was  sent  by  carrier  pigeon  to  Baalbek, 
near  Antioch,  and  from  there,  six  hundred 
pigeons  were  released,  each  with  one  cherry  in 
a  silk  hag  lied  to  each  leg.  lust  three  days  aher 
expressing  his  desire,  the  caliph  was  served 
a  large  bowl  containing  one  thousand  two 
hundred  fresh  cherries  from  1  ebanon.  which 
had  arrived  by  special  air  mail1  delivery. 


The  use  and  breeding  of  the  homing  pigeon 
has  become  a  global  pastime,  with  racing 
pigeons  frequenting  the  sky.  But  pigeons 
have  also  hail  a  practical  wartime  function  in 
Europe.  Pigeon  post  was  in  operation  when 
Paris  was  besieged  during  the  franco  Prussian 
War  of  1870  1871,  The  four -and -a  hall"  month 
siege  meant  that  the  post  couldn't  be  delivered 
by  the  usual  means.  J he  only  successful 
method  was  by  the  time- honoured  carrier 
pigeon,  which  look  thousands  of  messages, 
official  and  private  in  and  out  of  the  city. 

In  1 4;"  -century  medieval  India,  it  wasn’t 
pigeons  but  couriers,  like  modern  day  relay 
runners,  who  took  messages  to  the  Muslim 
sultan  sitting  in  Delhi,  lbn  Battuta,  the  roving 
explorer  of  the  1 4th  century,  explains  that  a 
man  carrying  a  rod  with  copper  hells  on  the 
top  would  sprint  as  last  as  he  coo  id  l of  a  third 
of  a  mile,  and  on  hearing  the  bells  the  next 
man  would  get  ready  to  take  the  mail.  In  all.  it 
only  took  five  days  for  a  message  to  get  from 
the  eastern  edge  o!  India  to  the  capital. 


As  lbn  Battuta  travelled  over  the  vast  Muslim 
Empire,  he  found  many  ingenious  ways  to 
send  goods  and  messages.  He  sent  a  payment 
to  his  son  in  J  tamascus  with  a  trader  lie  met 
in  Mecca,  feeling  he  could  trust  the  man  with 
his  money  because  he  was  a  fellow  Muslim, 
and  because  he  came  from  the  same  town  of 
Tangier. 


So,  even  though  people  were  miles  apart  a 
thousand  years  ago,  they  were  connected  with 
i he  technology  of  their  time. 


A  thousand  years  ago  a  Fatimitl 
caliph  had  fresh  cherts  'delivered 
by  six  hundred  pigeons,  tdeh  had 
a  silk  hag  holding  twa>  cherries 
each. 
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07  UNIVERSE 


'It  is  He  who 
created  the 
Night  and 
the  Day,  and 
the  sun  and 
the  moon:  all 
(the  celestial 
bodies)  swim 
along,  each  in 
its  orbit/ 


Quran  (21:33) 


The  night  sky  and  the  concept  of  the  universe  have  inspired  poetry,  music, 
philosophy  and  science  for  thousands  of  years  ar  d  the  Muslims  of  a  millennium 
ago  were  no  different, 

The  wonders  of  the  heavens  inspired  the  first  successful  manned  flight  twelve 
hundred  years  ago  as  others  were  keeping  a  watchful  eye  on  the  night  sky.  They 
needed  to  know  the  times  of  the  dai  l y  prayers  that  depend  on  the  Sun's  position; 
the  d  recLion  of  Mecca  from  every  geographical  location;  and  the  Moon's  cycle 
for  the  Muslim  lunar  calendar. 

from  these  impetuses  Muslims  also  made  epoch-making  discoveries  like  the 
first  record  of  a  star  system  outside  our  own  galaxy  and  the  third  inequality 
of  the  Moon's  motion,  and  developed  instruments  that  laid  the  foundation  for 
modern  day  astronomy  These  included  celestial  globes,  armillary  spheres,  uni¬ 
versal  astrolabes  and  sextants.  This  all  began  in  the  8  century  with  the  first 
observatory  and  accurate  astronomy  tables. 

Tod  iy  these  stargazing  scholars,  along  with  other  eminent  Muslim  minds  all 
mentioned  in  this  book,  are  remembered  as  we  look  up  because  areas  of  the 
Moon  bear  their  names  arid  over  one  hundred  and  s  ixiy-five  stars  have  Arab  c 
titles. 


Astronomy 


So  why  mo  Muslims  spend  so  much  lime  looking  at  the  sky?  Well 
there  was  a  practical  need  to  determine  the  times  of  the  daily  prayers 
throughout  the  year  and  these  times  depend  on  the  Suns  position  in  the 
sky  as  prayers  are  at  dawn,  midday,  afternoon,  sunset  and  evening.  Muslims 
also  needed  to  know  the  direction  of  Mecca  from  every  geographical  location, 
and  this  could  he  done  hy  observing  the  position  of  the  Sun  and  Moon.  Then 
the  Quran  had  some  major  revelations  about  the  heavens,  which  you  can 
read  about  in  this  Universe  chapter,  that  needed  to  be  explored.  And  a  final 
motivation  was  the  calendar. 


"I  he  Muslim  calendar  is  a  lunar  calendar,  so 
l he  mi  mills  change  according  Lu  the  phases 
am!  position  of  die  Moon.  Each  month  begins 
with  ihc  first  sighting  of  the  crescent  Moon, 

1  his  is  especially  important  in  the  Muslim 
holy  month  of  Ramadan  when  Muslims  fast 
during  the  day  lor  one  month* 

From  ai!  these  religious  motivations, 
astro  noun  became  a  main  concern  for  Muslim 
scholar  s  a  thousand  years  ago.  and  what  they 
produced  lasted  fur  centuries*  During  the 
Renaissance,  Regiomontanus,  a  celebrated 
15"'  century  mathematician  and  astronomer, 
had  to  rely  on  Musl  im  books  ior  his  sources, 
whilst  Copernicus  refers  repeatedly  in  his 
book  f>e  Revvhitionibm  to  al  /arqali  and  al- 
Hauani,  Muslim  astronomers  of  the  I  Ph  ant! 

I  O'1  centuries. 

Most  of  the  great  astronomical  discoveries 
happened  in  observatories  in  the  hast,  but  for 
the  three  hundred  years  that  Muslims  ruled 
Ibledo  in  Spam,  il  was  the  centre  of  world 
astronomy.  1  he  new  astronomical  tables  made 
here  were  used  in  Europe  for  two  centuries. 

Observing  the  sky  was  an  intense  activity  and 
it  happened  on  a  daily  basis  when  the  Sun  and 
Moon  would  be  studied  as  they  tracked  across 
the  heavens.  This  helped  to  determine  solar 


parameters  and  produced  information  on  the 
longitudes  and  latitudes  of  the  planets  whose 
measurements  were  made  at  intervals  of  two 
weeks. 

In  y 1  century  Baghdad  Caliph  al-Mamun 
sc  I  up  an  intellectual  academy,  the  I  louse 
of  Wisdom,  to  translate  manuscripts,  which 
you  can  read  about  in  the  School  chapter. 
Among  the  first  works  translated  into  Arabic 
was  the  Alexandi  ian  astronomer  Ptolemy's 
Great  Work,  which  described  a  universe 
m  which  the  Sun,  Moon,  planets  and  stars 
revolved  around  Earth.  Ahitagcsi,  as  the  work 


was  known  to  Arabic  scholars,  became  the 
by, sis  for  cosmology  tor  tin  next  five  hundred 
years.  Yet  the  Muslims  developed  and  went 
far  beyond  the  Greek  mathematical  methods 
found  in  this  treatise.  ]n  particular  in  the  field 
of  trigonometry,  the  advances  made  in  Muslim 
lands  provided  the  essential  tools  for  the 
creation  of  western  Renaissance  astronomy. 

There  were  many  Muslim  astronomers  who 
contributed  hugely'  to  the  field  nl  studying 
the  heavens,  laying  the  found  at  ion  for 
astronomers  in  t  ho  lulu  re,  bul  these  eminent 
individuals  stand  out: 

AL- Bat  tarn,  known  in  the  West  as  Albalegnius, 
who  died  929  CE,  wrote  7  he  Srtbinn  Table  a, 
which  was  a  very  influential  w<  irk  for  centuries 
after  him.  His  work  also  included  timing  of 
the  new  Moons,  calculation  of  the  length  of 
I  he  solar  and  sidereal  year,  the  prediction  of 
eclipses  and  the  phenomenon  of  parallax.  He 
also  popularized,  it  tint  discovered,  the  fust 
notions  of  trigonometrical  ratios  used  today, 
and  made  serious  alterations  to  Ptolemy’s 
theories.,  which  had  been  used  as  the  main 
astronomical  works  until  then.  He  made  the 
important  discovery  that  the  motion  of  the 
Solar  apogee*  or  l tie  position  ol  the  Sun  among 
the  stars  at  the  time  of  ils  greatest  distance 
from  the  Earth,  was  not  what  it  had  been  in 
the  time  of  Ptolemy,  rfhe  Greek  astronomer 
placed  the  Sun  at  longitude  sixty- five  degrees, 
hut  al- Balt  am  found  it  at  longitude  eighty  two 
degrees.  71s is  discrepancy  was  a  distance  too 
great  to  be  accounted  tor  hj  any  inaccuracy 
of  measurement,  and  today  we  know  it  is 
because  the  solar  svstem  is  moving  through 
space.  rFhen  though,  ct  was  still  believed  that 
the  Earth  was  the  i  eritre  ol  the  universe  sc  this 
conclusion  couldn’t  he  made. 

Al-Biruni  lived  between  973  and  1048,  He 
stated  that  the  Earth  rotated  around  its  own 
axis,  calculated  I  he  Earths  circumference,  and 
fixed  scientifically  the  direction  of  Mecca  Irom 


'After  having  lengthily  applied  myself  in  the  study 
of  this  science,  I  have  noticed  that  the  works  on 
the  movements  of  the  planets  differed  consist¬ 
ently  with  each  other,  and  that  many  authors 
made  errors  in  the  manner  of  undertaking  their 
observation,  and  establishing  their  rules.  I  also 
noticed  that  with  time,  the  position  of  the  planets 
changed  according  to  recent  and  older  observa¬ 
tions:  changes  caused  by  the  obliquity  of  the 
ecliptic,  affecting  the  calculation  of  the  years  and 
that  of  eclipses.  Continuous  focus  on  these  things 
drove  me  to  perfect  and  confirm  such  a  science.' 

Ai-Battani,  astronomer  and  mathematician  (838-929  CE) 


N'icnldus  Qipernicu.'i,  IS"’  century. 


Many  believe  that  astronomy  died  with  the  Greeks,  and  was 
brought  to  life  again  by  Copernicus t  the  15th -century  Polish 
astronomer  who  is  famous  for  introducing  the  Sun -centred 
theory  of  the  solar  system,  which  marked  the  beginning  of 
m odern  r?j? Iron  cm  ty. 

However,  many  historians  now  think  it  is  not  a  coincidence 
that  his  models  of  planetary  theory  are  mathematically 
identical  to  those  prepared  by  Um  al-Shatir  over  a  century 
before  him.  it  is  known  that  Copernicus  relied  heavily  on  the 
comprehensive  astronomical  treatise  byal  Battarm  which 
included  star  catalogues  and  planetary  tables . 

Tie  mathematical  devices  discovered  by  Muslims  before 
Copernicus,  referred  to  in  modern  terms  as  linkages  of 
constant  length  vectors  rotating  at  constant  angular  velocities , 
arc  exactly  the  same  as  those  used  by  Copernicus ,  I  he  one ; 

but  important,  difference  between  the  two  was  that  their 
Bat  th  was  fixed  in  space ,  whereas  Copernicus  had  it  orbiting 
around  the  Sum  Copernicus  also  used  instruments  which 
were  particular  to  astronomy  in  the  East,  like  the  parallactic 
ruler ,  which  had  previously  only  been  used  m  Samarkand  and 
Ma  nigh  a  O  bsc  n  ya  to  ries. 


Al-Fstrghanj  was  one  ol  C  !aliph  al-Ma’niurts 
astronomers,  who  wrote  tui  the  astrolabe, 
exp]  a  i  ii  ing  t  h  f  u tat  he* oat  it  al  t  h  et ?  ry  beh  i  n  d 
the  instrument  and  correcting  the  faulty  gen 
metrical  constructions  of  the  central  dist  that 
were  current  then.  His  most  famous  Hook  tm 
Son  iVioivnitJi/  and  t.ueydopaettin  of  St  nr  Sil¬ 
ent  l  on  cosmography  contains  thirty  chapters 
including  a  description  of  the  inhabited  part 


A  Russian  Hiarmp  it.  1^73 

shining  at  -  Hi  run  i. 


any  point  ol  the  globe,  i  le  also  wrote,  in  total, 
150  works,  including  thirty- five  treatises  on 
port  astronomy,  but  only  six  have  survived 

tbn  Yunus  made  observations  for  nearly  thirty 
years  from  977  using  a  large  astrolabe  nearly 
i  .4  metres  in  diameter,  I  Ee  recorded  more 
than  ten  thousand  entries  of  the  Suns  position 
throughout  all  these  decades. 

Abd  a  l- Rahman  al-Suti  was  a  Persian 
astronomer  who  lived  during  the  JO1"  century 
and  you  can  read  more  about  him  in  the  ’Stars' 
section  of  this  chapter. 


of  the  Earth,  its  size,  and  the  distances  ol  the 
heavenly  bodies  front  the  Earth  and  their  sizes. 

AhZarqali,  known  as  Ar/acheE  or  Azarquid 
in  Europe,  died  in  10H7,  He  prepared  the 
famous  Toledan  Tables,  and  also  made  a 
sophisticated  astrolabe  that  could  be  used  al 
any  geographical  toe  at  ion,  called  a  sctfihtr  and 
accompanied  it  with  expansive  explanatory 
notes. 

Jabir  ibn  Allah,  who  died  in  1145,  was  l  he 
first  |o  design  a  purl  able  celestial  sphere  to 
measure  celestial  coordinates  (today  called 
a  torque  turn).  Jabir  is  specially  noted  lor  his 
work  on  spherical  trigonometry. 


Ibn  Kushd  from  ]  T"  century  ( .ordoba  was 
known  in  tilt1  We  si  us  Avemie.s.  He  was  one 
of  the  i  nosE  famous  doctors  lii  Cordoba,  hoi 
he  was  also  an  astronomer  and  discovered 
sunspots. 

In  the  case  oi  l unar  motion,  IT1  century 
astroi  1 1 1  mer  Ibn  a  I  -  Sh  a  t  i  r  correc ted  Ptn  te my, 
whose  imagined  Moon  approached  Ian  loser 
to  the  Barth  than  did  the  actual  Moon.  After 
noting,  as  did  other  Muslim  astronomers 
before  him,  the  shortcomings  of  the  Greeks' 
planetary  theory,  Ibn  al-Shatir  said,  I  therefore 
asked  Almighty  God  to  give  me  inspiration 
and  help  me  invent  models  that  would  achieve 
what  was  required,  and  God,  may  He  be 
praised  and  exalted,  all  praise  and  gratitude 
lo  Him  did  enable  me  to  devise  universal 
models  for  the  planetary  motions  m  longitude 
and  latitude  and  all  other  observable  features 
of  their  motions,  models  that  were  free  -  thank 
God  from  the  doubts  surrounding  previous 
models’ 

Traces  of  medieval  Islamic  astronomy  are  still 
seen  today.  rIhe  words  zenith*  azimuth  and 
the  names  of  stars  in  the  Summer  Triangle* 
Vega*  Altaic,  I  >eneh,  are  all  of  Arabic  origin. 

If) day  thousands  of  Muslim  astronomical 
manuscripts  soil  remain  unexamined,  but  the 
most  prominent  of  these  thousand-year-old 
astronomers,  who  spent  their  lives  looking 
into  the  heavens,  are  now,  al  Iasi,  becoming 
known. 


I5l,,-teiilury  PervLai]  m  ami  script  t)i 
Nasix  al  Din - at-Tusis  observatory 
al  Mtregii  showing  astronomers 
al  work  and  lire  teaching  ol' 
astronomy  in-duding  the  use  of  ail 
astrolabe.  Also  note  the  astrolabe 
hanging  on  the  wall. 


Observatories 


From  thi:  beginnings  of  human  awakening,  people  have 
marvelled  at  the  amazing  canopy  of  stars  and  at  the  movement  of 
everything  in  the  sky  Clearly  there  was  order  in  the  heavens,  and  many 
attempts  were  made  to  identify  the  patterns  in  this  order 


This  had  great  significance  for  life  since 
through  these  observations  came  the 
beginnings  of  predictive  science,  and  now  we 
can  predict  the  position  ol  the  Sun  in  the  sky 
the  Muon,  the  timing  of  eclipses,  the  changing 
position  of  the  planets  and  the  stars. 

Its  not  that  Muslims  were  the  first  to  study 
astronomy  but  they  were  the  first  to  do  st 
on  a  large  scale,  with  massive  instruments 
in  observatories.  Astronomical  research  was 
expensive,  needing  costly  equipment  and  the 
cooperation  of  many  astronomers.  Good  work 
was  done  previously  with  small  sized,  portable 
instruments,  and  Ptolemy  carried  out  his 
observational  work  with  these, 

there  was  one  man.  Caliph  al-Ma'iuun  ruling 
from  Baghdad  from  813  to  833  CE,  who  really 


gave  astronomy  the  patronage  and  impetus 
it  needed  to  become  a  major  science.  I  le  was 
the  first  person  Inset  up  observatories  I  he 
concept  of  a  fixed  location  with  large  and 
fixed  instruments,  programmes  of  work, 
scientific  staff  made  up  of  several  astronomers 
and  royal  patronage  or  affiliation  from  the 
state,  were  all  novel  ideas  introduced  by  al 
Ma'rnun.  Nothing  comparable  can  be  found 
before  the  Muslim  astronomers.  Al-Mamun 
not  only  built  the  first  observatory  in  Islam, 
but  he  arguably  built  I  III  fust  observatory  in 
the  world  or  in  history  Al-Mamun  was  an 
enlightened  leader  who  also  played  a  major 
part  in  setting  up  the  I  louse  of  Wisdom, 
one  of  the  greatest  hit  cl  let  Inal  academies 
in  history,  which  you  can  read  about  in  the 
School  chapter. 


The  firs!  observatory  ntar 
Baghdad  opened  in  82fland 
the  lir.nl  German,  and  piuti 
□bly  European,  nlisej  vatoiv 
was  huill  in  Kaud  in  L55fl. 


The  earliest  observatories  were  in  the  al 
Shammasiyah  quarter  of  Elaghdad  and  on 
Mount  Qasiyun  at  Damascus,  and  these  led  to 
the  emergence  of  fixed  plates  for  specialized 
and  collective  work.  A  major  task  of  such 
observatories  was  to  l  onstmi  L  astronomical 
tables,  "these  helped  in  the  calculation  of 
planetary'  positions,  lunar  phases,  eclipses  and 
information  for  calendars.  They  often  included 
explanations  of  astronomical  instruments. 
Ai-Ma'mun's  observatories  prepared  solar  and 
lunar  tables  and  had  a  star  catalogue  plus  some 
p|  ane  tar  y  i ihse  t  vat  ion  s. 

At  al-Shanmiasiyah,  astronomers  observed 
the  Sun,  the  Moon,  the  planets  and  some  lixed 
stars.  The  results  of  the  work  done  here  were 
presented  in  a  book  called  the  Mumitihtm  Zij 
or  Verified  Tit  Wes  v.  hose  author  is  said  to  he 
Ibn  Abi  Man  sour. 

Other  observatories  were  built  all  over  the 
Muslim  world,  like  the  Maraghn  Observatory 
founded  by  Hulagu  Khan,  the  Samarkand 
Observatory  of  Ulugh  Beg,  the  Malik  Shah 
Observatory  at  Isfahan,  and  the  Tabriz 
Observatory  ol  Cha/an  Khan. 

The  Maragha  Observatory  was  completed  in 
1 263  in  Iran  to  the  south  of  Tabriz,  and  its 
foundations  are  still  there,  I  he  main  work 
done  in  Maragha  w  as  the  preparation  ot 
new  astronomical  tables  and  the  observatory 
library  contained  over  forty  thousand  books. 
Among  the  eminent  astronomers  associated 
w  ith  the  observatory  were  Nasir  al-Din  al-rl  usi 
and  Quit  al-Din  al  Shirazi.  who  is  credited 
with  the  discovery  of  the  true  cause  of  the 
rainbow.  Nasir  al-Din  al-Tusi  prepared  the 
M  khan  id  Fables  and  the  catalogue  of  fixed  stars 
which  remained  in  use  for  several  centuries 
throughout  the  world.  Am  astronomer  from 
Maraghn  was  sent  to  China,  and  the  dy  nastic 
chrofrudes  of  the  Yuan  bear  record  of  how 
he  designed  an  instrument  for  observing  the 
heavens,  which  was  erected  on  the  Great  Wall. 


Alfonso  X,  a  Spanish  king  of  the 
second  half  of  the  I3tf'  century , 
tried  to  carry  on  the  Islamic 
i  ra  dil  i o n  of  bu ildi ng  observa  t  o  rics 
in  western  Europe,  but  he. 
didn't  succeed  -  maybe  because 
astrology  was  frowned  upon  by 
the  Church  and  the  usefulness 
of  astronomy  was  questioned, 
four  centuries  later*  however,  the 
si  Haitian  gradually  changed  and 
knowledge  of  astronomy  gained 
depth  and  breadth,  with  Europe 
absorbing  all  that  had  gone  on 
in  the  Islamic  world.  So  much  so 
that  the  instruments  used  by  the 
fa  mot  is  1 61 '  ce  niu  ry  observational 
astronomer  Tycho  Brahe  wore  very 
similar  to  those  used  earlier  by 
Musi \m  a  strut  i  outers.  H  is  fa  mo  1 1  s 
mural  quadrant  was  like  those 
developed  in  eastern  Islam, 

Kiny  Alfonso  X, 


Left  to  rigjhl:  (iianl  marEik' 
'.extant  imide  UIil^Ii  Ju;^ 
Observatory:  the  radius  rd 
that  meridian  ate  at  Ulugh 
beg  Observatory  was  equal 
to  l  he  height  of  I  he  doine 
of  the  Ayasofya  Mosque  in 
Istanbul, 


Ulugh  lieg  was  the  1 5,S| -century  ruler  of 
the  I  i  mu  rid  Empire,  which  stretched  over 
central  and  Southwest  Asia.  As  well  as  being 
the  ruling  sultan,  he  was  also  ati  astronomer 
and  mathematician*  which  let!  him  to  build  a 
three-storey  observatory  tor  solar,  lunar  ami 
planet  ary  observations  in  Samarkand. 

The  Samarkand  Observatory  was  a  moon  men 
tal  build irig  equipped  with  a  huge  meridian, 
made  of  masonry,  and  became  the  symbol  of 
the  observatory  as  a  long-lasting  institution. 

A  trench  about  two  metres  wide  was  dug  in 
a  hill,  along  the  line  nl  the  meridian,  and  in 
it  was  placed  the  segment  of  the  arc  of  the 
instrument.  "I  be  radius  of  that  meridian  arc 
was  equal  to  the  height  of  the  dome  of  the 
Ayasofya  Mosque  in  Istanbul,  which  was  about 
fifty  metres,  built  for  solar  and  planetary  ob¬ 
servations,  it  wa.s  equipped  with  the  finest  in 
struments  available,  including  a  Fakhri  sextant 
with  a  radius  of  40.4  metres.  This  was  Ihe  larg¬ 
est  astronomical  instrument  of  Its  type.  The 
main  use  of  the  sextant  was  to  determine  Ihe 
basics  of  astronomy*  such  as  the  length  of  the 
tropical  year.  Other  Instruments  included  an 


armillary  sphere  and  an  astrolabe,  which  you 
can  read  about  in  this  Universe  chapter. 

Ulugh  Begs  work  was  very  advanced  for  his 
time  and  surprisingly  accurate.  His  calculatioi 
that  the  stellar  year  was  three  hundred  and 
sixty  five  days,  six  hours,  ten  minutes  and 
eight  seconds  long  was  only  sixtj  two  second1 
more  than  the  present  estimation:  an  accuracy 
of  0 .0002  per  cent  is  remarkable. 

Observatories  were  massive*  with  continuous 
observational  programmes  needing 
organization  and  efficiency  of  administration, 
so  astronomers  directed  and  supervised  other 
members  of  the  stall  in  their  work.  Later 
observatories  arc  known  to  have  had  directors 
treasurers,  tlerks  librarians,  and  other 
administrative  officers,  as  well  as  their  staff  ol 
scientists. 

Even  though  <he  main  work  carried  out  at  al- 
Mamuns  observatories  in  a  I  Shammasiyafi 
and  on  Mount  Qasiyun  was  the  construction 
of  astronomical  tables,  other  original  and 
epoc  h  -  maki  iig  d  i  scoveries  a  Iso  occurred, 
resulting,  tor  example  in  the  discovery  of 


L61’  century  Turkish  rngnuscripi  I'rom  the 
Hook  of  ihi  Kings  lihnwin^  Taqi  aJ  ■  Din  and 
other  asitrciTis miers-  with  their  sophisticated 
di-i  Res  ,ii  lilt  Istanbul  Observatory. 

the  movement  of  the  solar  apogee.  Other 
remarkable  discoveries  can  he  read  about  in 
other  sections  of  this  chapter 

A  magnificent  hut  short-lived  observatory 
was  built  in  the  16rh  century  for  Tstqi  a  I  Din, 
who  was  one  of  the  most  notable  scientists  in 
the  Muslim  world.  He  hid  convinced  the  new 
suit  an  t  Murad  HI,  to  fund  the  building  of  the 
Istanbul  observatory,  and  it  was  completed  in 

1577, 

With  two  outstanding  buildings,  built  high 
on  a  hill  overlooking  the  European  section 
of  Istanbul  it  had  an  unobstructed  view  of 
the  night  sky.  l  ike  a  modern  observatory 
today,  the  main  building  held  the  library  and 
housed  the  technical  staff,  while  the  smaller 
building  contained  an  impressive  collection 
of  instruments  built  by  Taqi  al  Din  himself. 

Ibis  included  a  giant  arm  ill  ary  sphere  and  a 
mechanical  clock  lor  measuring  the  position 
and  speed  of  the  planets. 

Taqi  al-Din  wanted  to  update  the  old 
astronomical  tallies  describing  the  motion 
of  the  planets.  Sun  and  Moon.  However, 
his  observatory  was  destroyed  by  the  sultan 
because  of  numerous  socio-political  reasons 
linked  with  the  Black  Death  and  internal 
palace  rivalry.  Despite  this,  Taqi  al-Din  left 
an  enormi  ws  legacy  of  books  on  astronomy, 
mathematics  and  engineering, 

As  well  as  building  the  first  observatories, 
Muslims  had  among  them  a  pioneering  9,h- 
century  Cordoban  who  built  a  planetarium. 
Unlike  an  observatory  where  the  heavens  are 
studied,  a  planetarium  is  a  room  where  images 
of  the  stars,  planets  and  other  celestial  bodies 
are  projected.  I  bn  Fimas,  better  known  lor  his 
experiments  in  flight,  made  a  planetarium  in 
one  room  of  his  house  out  of  glass,  showing 
the  night  sky  as  it  was  then.  This  very  much 
resembled  today’s  planetarium^,  and  he  even 
added  artificial  thunder  noise  and  lightning. 


Astronomical  Instruments 


W  hat  Muslims  RLALtY  pioneered  were  huge  observational 

instruments  designed  and  built  to  study  the  heavens,  and  by  using 
large-sized  instruments  they  reduced  the  percentage  error  in  their 
measurements,  "Hie  observatory  at  Damascus  had  a  twenty  foot  quadrant 
and  a  fifty-six  foot  sextant  which  is  the  same  as  about  ten  cars  end  to  end.  The 
Maragha  Observatory  also  had  many  large  instruments  including  quadrants, 
armillary  spheres  and  astrolabes. 


Other  instruments  included  celestial  globes, 
quad  ran  is  and  sextants,  (You  can  read  about 


astrolabes  and  armillary  spheres  in  more  detail 
in  separate  sections  in  this  Universe  chapter.) 
All  these  instruments  used  in  observatories 
had  to  be  accurate  because  the  observatories' 
reputations  depended  on  the  results 
they  produced, 

Jabirihn  Allah  from  Spain, 
who  died  in  1 145  CE, 
was  the  first  to  design  a 
portable  celestial  sphere 
to  measure  celestial 
coordinates  (called 
a  torquetum),  but  it 
was  the  JfJ,h -century 
as  tronom  c  r  ah  Bat  tan  i, 
working  in  Iraq,  who 
was  the  main  astronomer 
writing  on  celestial 
globes.  Re  didn’t  use 
his  globes  as  observational 
instruments;  instead  he  wanted  to 
precisely  record  celestial  data,  He 
described  one  that  was  suspended  from 
five  rings  which  he  called  at-baydah  or 
the  egg,1  giving  detailed  directions 
on  how  to  plot  the  coordinates 
of  each  of  one  thousand- 
arid- twenty- two  stars. 

Hie  treatise  is  quite 


A  IS'^centbry  brass  celestial 
globe  from  Maragha.,  Iran  made 
by  Muhammad  ihn  I  [iLaL. 


influential  as  it  gave  details  of  how  stars  should 
he  marked  onto  the  globe.  This  meant  I  hat 
instrument  makers  around  that  lime  could 
produce  a  globe  to  this  particular  standard. 

A I  halt  an  is  treatise  was  very  different  from 
the  pre- Ptolemaic  design  of  a  celestial  globe, 
which  used  five  para  I  Eel  equatorial  ring*  and 
constellation  outlines.  Instead,  at- halt  an  i  had 
a  more  precise  method  of  charting  the  stars 
using  the  ecliptic  and  equator,  and  dividing 
them  into  small  divisions.  This  method  then 
allowed  the  stars  to  be  given  exact  coordinates, 
and  of  course  this  increased  precision. 

ihe  Muslims  were  skilful  tool  and  instrument 
makers.  An  important  maker  of  Celestial 
globes  was  Abd  al- Rahman  al  Sufi  who  was 
born  in  90X  He  wrote  a  treatise  on  the  design 
of  constellation  images  lor  celestial  globe 
makers  thal  had  great  influence  in  the  Muslim 
world  as  well  as  in  Europe,  His  other  treatises 
included  one  on  the  astrolabe  and  one  on  how 
to  use  celestial  globes. 

Many  globes  were  constructed  up  to  the  16lh 
century  and  many  still  exist  today,  but  none 
prior  to  the  N"  century  have  survived. 

There  are  many  scholars  who  wrote  about 
astronomical  instruments  and  here  are  just 
a  few  of  them:  Abu  Bakr  ibrt  al-Sarrai  al- 
Hamawi  who  died  in  Syria  in  ]  329  wrote 
several  books  on  scientific  instruments  and 


Two  of  the  most  influential  astronomers  in  the  16th  century  were  Taqi  ah 
Din  from  Istanbul  and  Tycho  Brahe,  who  built  an  observatory  under  the 
sponsorship  of  King  Frederic  II  of  Denmark  in  1576.  This  was  equipped 
with  the  best  possible  and  refined  instruments  oj  his  time ,  helping  him  make 
a  ecu  rate  observa  tions  and  aiding  the  disco veries  oj  Kcp  ter ;  wh  o  was  7  ycht  j 

Brahes  assistant 

Recent  research  has  shown  that  there  is  an  exact  identity  between  most  of 
the  instruments  of  Tycho  Brake’s  and  Taqi  ah  Dim  observatories  (you  can 
read  more  about  this  in  the  Observatories'  section),  but  both  men  were  not 
satisfied  with  the  instruments  of  the  previous  astronomers .  They  had  newly 
discovered  instruments  to  use,  such  as  the  sextant,  the  wooden  quadrant  and 

the  astronomical  clock. 

Taqi  ai-Dins  sextant  was  called  mushabbahah  bil-manatiq  or  replication  by 
areas'  and  was  made  from  three  ruled  scales.  Two  of  the  scales  formed  the 
edges  of  the  three -edged  sextant  At  the  end  was  an  an  which  was  attached 
to  one  oj  the  rules  and  was  used  to  determine  the  distances  between  the 
stars.  The  sextants  oj  these  two  men  should  be  comidi  red  among  the  finest 
achievements  of  the  16th  century. 


iVADRANS  MVRALI 


geometrical  problems,  while  also  inventing  a 
quadrant  called  al  muqnnttmit  al-yusru.  He 
dedicated  much  lime  to  writing  aboul  the 
quadrant  and  his  hooks  include  'treatise  On 
Ope  nitwits  with  the  Hidden  Quadrant  and  an 
opulent  sounding  work  called  Kujt  Pends  on 
Operations  with  the  C irdc  far  Hmling  Sines. 
Despite  his  accomplish  merits,  especially  in  the 
held  of  scientific  instrument  making,  there  has 
been  no  single  stud)  of  him  and  his  works. 

Ahmad  al  -  Halabb  who  died  in  1-155,  was  an 
astronomer  from  Aleppo  in  Syria.  1  le  wrote  on 
instrument  s  in  Aim*  of  Pupils  on  Operations 
with  the  Astrolabe  Quadrant . 

His  contemporary  'I r/.  jl-Din  al-WataTi  was 
primarily  a  mathematician,  muezzin  and 


mitwaipyt ,  in  timekeeper*  al  the  Umayyad 
Mosque  in  Cairo,  and  he  w  rote  a  staggering 
number  of  forty  treatises  on  mathematics 
including  arithmetic,  operations  with  the 
sexagesimal  rylio,  and  a  large  number  of 
works  dealing  with  instruments.  Amongst 
these  was  Brilliant  Stars  an  Operations  with  the 
Ahnncar  r  tar  Qi  i  a  drat  it. 

Sextants  and  quadrants  were  used  to  measure 
the  altitude  of  celestial  objects  above  the 
horizon.  The  quadrant,  in  particular*  was  used 
extensively  by  Islamic  astronomers,  w  ho  had 
greatly  improved  on  its  design, 

Muslim  astronomers  invented  quite  a  few 
quadrants.  There  was  the  sine  quadrant, 
used  for  solving  trigonometric  problems 


Mural  quadrant  by  Tyehcj 
Brahe, I 5¥fl. 
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Reverse  and  obverse  of  a. 

]4lh -century  asirolabk  quad¬ 
rant  made  by  ]bn  Ahmad 
aL-Mfezi*  the  official  ciine- 
kevpvr  oft  he  Great  Uniayyad 
Mosqut  in  Damascus,  Syria. 


and  developed  in  9th -century  Baghdad; 
the  universal  quad  ram,  used  for  solving 
astronomical  problems,  tor  any  latitude  and 
developed  in  I4,h-century  Syria;  the  horary 
quadrant,  used  for  finding  the  time  with  the 
Sun;  and  the  astrolabe/al  mutant  a  r  quadrant  a 
quadrant  developed  from  the  astrolabe.  Most 
of  these  were  used  in  conjunction  with  the 
astrolabe. 

To  measure  the  obliquity  of  the  ecliptic,  s  he 
angle  between  the  plane  of  the  Barths  equator 
and  tlie  plane  ol  (he  Sun’s  ecliptic,  al-Khujandi 
in  994  used  a  device  that  he  claimed  was  his 
own  invention.  It  was  called  the  l  akhri  sextant 
because  his  patron  was  Fakhr  a!  Dawla,  the 
Bu  way  hid  ruler  of  Isfahan,  At-Khujandi 
claimed  to  have  vastly  improved  on  similar 
past  instruments,  because  these  could  only  be 
read  in  degrees  and  minutes  while  with  his 
instrument,  seconds  could  also  be  read. 

This  instrument  incorporated  a  sixty  degree 
arc  on  a  wall  aligned  along  a  meridian,  the 


North-South  line,  Al-Khujattdis  instrument 
was  larger  than  previous  such  instruments,  it 
had  a  radius  of  about  twenty  metres, 

laqi  al-Din  preferred  to  use  a  fifth  type  of 
quadrant  called  a  mural  quadrant  rather 
than  al-Khujandis  Fakhri  sextant.  'I  his  mural 
quadrant  had  twro  graduated  brass  arcs  with 
a  total  radius  of  six  metres  only,  a  staggering 
twenty  metres  smaller  than  al- Khujand  is, 
which  w  ere  placed  on  a  wall  along  a  meridian. 
In  order  to  take  a  reading,  the  astronomers 
aligned  the  rod  or  cord  on  the  quadrant  with 
l he  celestial  body,  a  moon  oi  the  Sun,  and  read 
off  the  angle  from  the  mural  quadrant. 

These  enormous  astronomical  observation 
instruments  have  been  significantly  down¬ 
sized  in  modern  limes,  but  their  technology 
laid  the  foundations  tor  the  modern  day 
sextant,  a  portable  instrument,  and,  before 
Global  Positioning  Systems  existed,  the)'  were 
the  main  navigational  instruments. 


'  , 


iiiqi  A  Pin’s  wnsfiabtuaftah 
bit  metmjfiijnr  sextant,  This 
■£.  li  picture  from  a  manu¬ 
script  depicting Taqt  al-Dins 
observatory  in  i  S-Hti  in  [s,Eais- 
bill.  The  name:  o(  this  manu¬ 
script  is  AJui-n  KfijgjjJryu  li 
'/i}-i  fiFiLifimv/iii/rivii  meaning 
Wst  n  mtjinkal  C Tbse rvational 
Instruments*  and  this  picture 
zooms  in  on  scientists  oper 
ating  a  sextant. 


Astrolabe 


Sin c :  t  [Siam  rugan,  the  mu czzi n  h  is  called  t he  fa i t h f u  1  to  pra y  er  h ve 
times  a  day.  1  h  ese  p  raye  r  t  i  m  es  a  re  ast  ro  n  om  ica  1 1  y  de te  i  in.  i  n  ed  >  ch  a  ngi  ng 
from  day  to  day,  so  it  was  vital  to  know  exactly  when  the)  were,  and 
before  modern  technology,  Muslims  developed  an  extraordinarily  accurate 
dev  ice  called  the  astrolabe  to  help  them  do  this. 


‘lh e  astrolabe  is  described  by  Dr  Williams, 
an  Amerkan  astrophysicist,  as  'tint1  most 
import  an  I  astronomical  calculating  device 
before  the  invention  ol  digital  computers 
and  the  most  important  astronomical 
observational  device  before  (he  invention  of 
the  telescope.1 

I  he  earliest  origins  of  the  astrolabe  are 
unknown.  We  know  Iheon  of  Alexandria 
wrote  on  the  astrolabe  in  the  4th  century  (>., 
and  the  earliest  preserved  Greek  treatise  on 
the  subject  is  from  the  tV1'  century.  I  he  origin 
ol  the  word  astrolabe  is  in  the  Arabic  word 
iijfifrJfrh,  which  is  said  to  be  a  transliteration 
of  a  Greek  word.  Whatever  its  origins,  the 
instrument  was  fully  developed,  and  its  uses 
expanded,  hy  Muslim  astronomers  because 
they  needed  to  determine  prayer  limes  and 


the  direction  of  Mecca.  In  the  Islamic  world, 
astrolabes  remained  popular  until  IfiOO. 

New  treatises  on  the  astrolabe  were  produced, 
the  earliest  by  MashaAllah  AM  ihn  l|sa’  and 
a  I  Khwarizmi  in  the  early  V1’  century  while 
the  earliest  surviving  Islamic  instrument  dales 
1 1  cun  the  middle  of  the  KiH  century,  built  by 
an  apprentice  to  ‘Ali  ibn  fsa  in  bagbdad.  With 
(he  Muslim  presence  in  Spain  from  the  Bph 
century,  Islamic  1  earning,  including  that  on 
the  astrolabe,  seeped  into  western  I au ope,  so 
that  the  eat  liest  surviv  ing  ( .hr  is  thin  or  western 
inst  rumen  Is  are  from  the  1 3"'  century  onwards. 

Quite  a  few  types  were  made,  arid  the  most 
popular  was  the  pi  an  i  spheric  astrolabe,  where 
the  celestial  sphere  was  projected  onto  the 
plane  of  the  equator. 


This  working  astrolabe, 
created  by  MuJi.Lii.td 
Zakariya,  requires  a  wealth 
of  Lnuwkdge  to  build.  Using 
mm  ienl  techniques,  such  an 
j.siujlahc  can  lake  from  Lhret 
u>  six  lncinths  to  comptele 
as  it  requarL1*  CA  Tensive 
geometrical  LitlcLitalkWs  .nut 
precision  engraMLig  fur  n  n. 

work  accurately. 


Astrolabes  were  2-D  models  of  the  heavens, 
showing  how  ihe  sky  looked  at  a  specific  place 
at  a  given  time.  This  was  done  by  drawing  the 
sky  on  the  facet*)  the  astrolabe  and  marking  it 
so  that  positions  in  the  sky  were  easy  to  find. 
Some  astrolabes  were  small  palm-sized  and 
portable,  others  were  huge,  with  diameters  of  a 
few  metres. 

They  were  tine  astronomical  and  analogue 
computers  ut  their  time,  solving  problems 
relating  to  the  position  of  celestial  bodies,  like 
the  Sun  and  stars,  and  lime.  In  effect*  they  were 
the  pocket  watches  iff  medieval  astronomers. 
They  could  take  altitude  measurements  of 
the  Sun,  could  tell  the  time  during  the  day  or 
night,  or  find  the  tame  of  a  celestial  event  such 
as  sunrise,  sunset  or  culmination  of  a  star  This 
was  made  possible  by  the  use  of  ingenious 
tables  printed  on  (be  back  of  I  he  astrolabe. 
These  tables  could  contain  information  about 
curves  for  time  conversions,  a  calendar  for 
converting  the  day  of  the  month  to  the  Suns 
position  on  the  ecliptic,  trigonometric  scales* 
and  a  graduation  of  360  degrees. 

They  were  based  upon  the  model  ut  the  ilarth 
being  at  the  centre  of  a  spherical  universe,  with 


an  imaginary  observer  positioned  at  a  particu¬ 
lar  latitude  and  time  outside  this  sphere  and 
looking  dow  n  upon  it.  On  the  astrolabe  that 
the  astronomer  was  holding*  the  major  stars 
in  I  he  sky  were  represented  on  a  pierced  metal 
plate,  which  was  set  into  a  larger  flat  circular 
holder  called  a  mater.  Because  the  plate  with 
the  stars  was  pierced*  the  astronomer  could  see 
through  it  onto  another  plate  beneath,  which 
wou I d  have  lines  representing  his  particular 
geographical  location.  Several  plates  would  be 
included  in  an  astrolabe,  so  that  the  astrono¬ 
mer  could  move  about  from  one  latitude  to  the 
other.  After  using  the  sighting  device  on  the 
back  of  the  plate  to  determine  the  altitude  of 
a  star  or  the  Sun,  the  astronomer  would  then 
rotate  the  pierced  star  map  over  the  plate  for 
his  location  so  as  to  coincide  with  the  sky  at 
I  Inst  time.  Then  all  sorts  of  calculations  could 
be  made,  hor  the  more  accurate  coordinates 
of  celestial  bodies  necessary  for  detailed  as¬ 
tronomical  tables,  astrolabes  had  to  be  used  in 
conjunction  with  other  instruments*  such  as 
large  quadrants  and  observational  armillary 
spheres 

Astrolabes  worked  with  fixed  and  rotating 
parts.  The  mater  was  a  hollow  disc  holding  the 


Astrolabes 
were  the 
astronomical 
and  analogue 
computers 
of  their 
time,  solving 
problems 
relating  to 
the  position 
of  celestial 
bodies. 


1 3'  cenlu  t  y  a&l  roEabe  and 
its  parts,  'this  astrolabe  was 
made  by  Ibn  Shawka  sl- 
ECighihtli. 


Chaucer,  author  of  the  Canterbury 
tales  also  wrote  a  Treatise  on  the 
Astrolabe  for  his  ten  year-old  son, 
Lewis,  in  1387 *  Here  is  what  he 
said  about  it: 


Little  Lewis  my  son,  I  have  ... 
considered  your  anxious  and  special 
request  to  learn  the  Treatise  of  the 
Astrolabe ...  therefore  have  I  given 
you  an  astrolabe  for  our  horizon, 
construe  ted  for  the  latitude  of  Oxford, 
And  with  this  little  treatise,  /  propose 
to  teach  you  some  conclusions 
pertaining  to  the  same  instrument 
J  say  some  conclusions,  for  three 
reasons.  Ihe  first  is  this: you  can 
be  sure  that  all  the  conclusions  that 
have  been  found,  or  possibly  might  be 
found  in  so  noble  an  instrument  as  an 
astrolabe,  are  rzut  known  perfectly  to 
any  mortal  man  in  this  region, 
as  /  suppose / 


rcte  (the  pierced  star  map)  and  the  nutating  plates 
were  placed  on  top  of  each  other.  On  the  back  ot 
the  mater  was  the  alidade  (the  sighting  device) 
and  various  trigonometric  tables.  In  this  respect 
the  astrolabe  was  a  graphical  computer. 

Islamic  makers  attempted  to  develop  different 
types  of  astrolabes,  like  the  spherical  astrolabe 
and  the  linear  astrolabe,  none  ul  which  were 
widely  adopted.  Mariners  astrolabes  were 
developed  in  the  late  15th  and  16"  centuries  by  the 
Portuguese. 

A  highly  sophisticated  form  of  the  astrolabe,  the 
universal  astrolabe,  was  developed  in  Toledo 
in  the  IIth  century,  and  it  revolutionized  star 
mapping.  Two  individuals,  Ali  ibn  Khalaf  al- 
Shukkaz,  an  apothecary  or  herbalist,  and  al- 
Zarqali,  an  astronomer,  were  important  in  this 
new  development.  The  universal  astrolabe  was  a 
major  breakthrough  because  it  could  be  used  at 
any  location.  Ordinary'  astrolabes  needed  different 
latitude  plates  if  they  were  moved,  because  they 
were  designed  for  a  certain  place,  so  they  were 
latitude  dependent. 

An  important  aspect  of  the  universal  astrolabe 
was  that  its  stereographic  projection  used  the 
vernal  or  autumnal  equinox  as  the  centre  of 
projection  onto  the  plane  of  the  solstitial  cob  re. 

Dr  Julio  Samso  of  Barcelona  University,  talking 
with  Rageh  Omar  on  the  BBC  s  Ar?  Islamic 
History  of  Europe,  said  that  Muslims  used  new 
computing  devices  and L...  the  universal  astrolabe 
was  designed  that  had  applications  that  were 
impossible  with  the  standard  astrolabe, 

Astrolabes,  and  in  particular  universal  astrolabes, 
realty  were  the  cutting  edge  ol  technology,  used 
and  developed  prolifically  by  Muslim  astronomers 
who  were  intrigued  and  fascinated  by  the 
heavens.  It  was  through  these  hard-working 
scholars  that  the  astrolabe  made  if  into  Europe, 
where  modern  ast  ronomy  was  born. 


Right:  A  demon st rational 
annillary  sphere  in  an  en 
graving  from  the  fthutinum- 
maa  or  (-'nivtr«if  Geography, 
Istanbul,  1732,  a  reprint  of 

[he  nngin.nl  JiktUW iimttjtUi 
written  in  ilnj  17*  century 
by  I  he  famous  scholar,  Kjlib 
Celebl  fHaiii  Khalifa). 


Armillary  Sphere 


T  n  an  ATTEMPT  TO  makh  PRiimci  ions  of  the  movement  of  heavenly 
bodies  easier,  people  from  many  great  civilizations  built  different  kinds 
X.  of  models  to  represent  in  physical  form  what  they  saw  in  the  sky.  these 
models  were  built  based  on  the  idea  of  the  Earth  having  a  sphere  of  stars 
surrounding  it.  One  of  these  models  was  the  arm  illary  sphere. 


Arm  ilia  ry  spheres  modelled  the  heavens  and 
planetary  motions,  showing  medieval  Muslim 
astronomers  how  the  universe  worked  in  3D, 
and  they  came  very  close  to  the  model  we 
know  today.  They  were  not  solid  globes,  but 
made  up  of  concentric  rings,  with  the  Earth  at 
the  centre,  and  the  bodies  that  surrounded  it. 

The  construction  and  use  of  armillary  sphere 
started  in  the  8,f  century,  and  the}'  were  tirsl 
written  about  in  Baghdad  in  the  treatise  of  The 
Instrument  with  the  Ringi  by  a]  ■  Farari,  But  it 
was  in  the  11]"  century  that  they  reached  an 
advanced  level  of  sophistication,  and  they  were 
produced  in  two  main  vai  ietics. 

Demon st rational  armblary  spheres  concentrat¬ 
ed  on  the  Earth,  and  a  tiny  model  of  the  globe 
was  surrounded  by  the  rings  of  ecliptic  (the  ap¬ 
parent  path  of  the  Sun  around  the  Earth),  the 
circle  of  the  equator,  tropics  and  polar  circles, 
these  were  all  held  in  place  by  a  graduated  me¬ 
ridian  ring,  and  pivoted  about  the  equatorial 
axis.  The  Moon,  planets  and  stars  didn't  appear 
in  these  models,  hut  they  did  give  the  relative 
motions  of  bodies  about  Earth. 

I  he  second  type  was  the  observational 
armillary  sphere,  which  was  different  because 
it  didn't  have  the  Earth  globe  in  the  centre,  and 
had  mounted  sighting  devices  on  the  rings. 
These  spheres  were  larger,  arid  were  tools  used 
lo  determine  coordinates  and  other  values. 

I  here  were  many  Muslim  astronomers  who 
wrote  about  observation  al  arm  111  ary  spheres. 


like  Jahir  ibn  Allah  from  Seville,  known  in  the 
West  as  Geber  (not  to  be  contused  with  Geber 
the  chemist),  from  the  mid-  12th  century.  They 
referred  to  the  descriptive  work  ol  Ptolemy  s 
Sprite r.vis,  written  hi  the  2,,il  century,  known  as 
Ahnrtgest  in  the  Islamic  world. 

Armillary  spheres  to  study  the  Earth  and 
skies  were  found  in  observatories,  such  as  the 
I3,h~century  Maragha  Observatory,  the  15*- 
century  Samarkand  Observatory,  and  the  lfVk 
century  observatory  at  Istanbul.  You  can  read 
more  about  the  extraordinary  work  carried  out 
by  observatories  in  this  chapter. 


This  I6lh -century  manuscript 
shows  astronomers  lining  up 
various  parts  oMhc  arm  si  I  ary 
sphere  with  specific  stars  so 
fhat  they  could  produce  flat 
charts  of  the  heavens  which 
were  then  plotted  and  made 
into  i&Strolabes.  These  would 
(hen  guide  people,  usmjj.  ihf 
rfars-Tht  central  pendulum 
is  u sed  here  Hr  trace  t he 
trajectories  trf  the  sL-rs  as  id 
planets  on  rlie  flat  ground  so 
as  to  cieute  these  charts. 


Signs  for  Wise  People 

The  quran  often  refers  to  various  natural  phenomena  in  a 
very  inspiring  manner,  and  challenged  mankind  to  ponder  these 
phenomena  using  reason. 


For  example:  2:16-1  Verily '  in  the  creation  of  the 
heavens  and  of  the  earth,  and  the  succession 
of  night  and  day:  and  m  the  ships  that  speed 
through  the  sea  h  ith  what  is  useful  to  Man:  and 
in  the  wafers  which  God  sends  down  from  the 
sky,  giving  life  thereby  to  the  earth  after  it  had, 
been  lifeless,  and  causing  all  manner  of  living 
Creatures  tv  multiply  thereon :  and  i>2  the  change 
of  the  winds,  and  the  clouds  that  run  their 
appointed  courses  between  sky  and  earth:  [ in  ail 
this]  there  are  messages  indeed  for  people  who 
use  their  reason. 


that  behind  these  phenomena  lies  a  coherent 
system  that  they  arc  invited  to  explore.  I  tern- 
are  some  examples: 

6h97:  (God)  is  the  Gm1  Who  has  set  out  for  you 
the  stars,  that  you  may  guide  yourselves  by  them 
through  the  darkness  of  the  land  and  of  the  sea. 
Wc  tew  detailed  the  signs  for  people  who  know. 

36,12:  for  vow  (God)  subjected  the  night  and 
the  day,  the  sun  and  the  moon;  the  stars  are  in 
subjection  to  His  Command.  Verily  in  this  are 
signs  for  people  who  are  wise. 


Typical  Arabic  vcrj,c-i, 
of  tilt  Quran 


Astronomical  phenomena  are  frequently  cited 
tn  the  Quran  and  often  put  in  the  context 
of  their  use  to  mankind  as  in  lime  keeping 
and  navigation.  It  talks  about  precise  orbits 
and  courses,  anti  thus  passing  the  message 


21,  33:  (God  is)  the  One  Who  created  the  night, 
the  day,  the  sun  and  the  moon,  Each  one  is 
travelling  in  an  orbit  with  its  own  motion. 

55:5  Ihe  sun  and  the  moon  fallow  courses 
(exactly)  computed. 

Verses  like  those  cited  above  formed  an 
intellectual  challenge  to  people  to  build  the 
required  knowledge  to  explore  a  universe 
abundant  with  God's  wonders. 


Not  only  that,  but  in  one  verse,  humans  are 
even  encouraged  to  make  their  wav  cml  ol 
the  earth  in  older  to  explore  space,  but  with  a 
warning  that  this  should  only  be  done  when 
they  have  enough  power  and  control. 


55:33  O  you  assembly  of  Jinns  and  Humans! 
If  it  be  you  can  pass  beyond  the  zones  of  the 
heavens  and  the  earth ,  pass  you!  not  without 
auihorityipov.-cr }  shall  you  be  able  to  pass! 


Far  right:  "Hie  cycle  of  the 
Moon,  or  iLs  phases,  is  used 
to  determ ine  the  Mu  si  i  m 
calendar,  ihe  Hijri  calendar. 


The  Moon 


On  2 1  July  19  69*  Apollo  1 1  landed  on  the  lunar  surface,  and  Neil 

Armstrong  became  the  first  man  on  the  Moon.  However,  long  before 
Armstrong  made  his  first  lunar  step  and  uttered  his  now  famous  line, 
a  number  of  great  Muslims  became  associated  with  Earths  closest  astronomical 
neighbour. 


Hit  Muslims,  the  Moon  is  incredibly 
important  because  the  calendar  tit  at  is  used, 
the  hejfi'm  calendar,  is  determined  by  tli e  cycle 
of  the  Moon.  A  problem  they  faced  was  that 
the  {approximate)  29,5  days  of  a  lunar  month 
were  not  in  tune  with  the  365  days  of  a  solar 
year;  twelve  lunar  months  only  add  up  to  only 

354  days. 

The  Christians  and  Jews  had  confronted 
the  same  problem,  and  they  had  adopted  a 
scheme  based  tin  a  discovery  made  in  about 
-130  BCt  by  the  Athenian  astronomer  Melon, 
He  developed  l  he  Me  tonic  ey  de  of  nineteen 
years.  This  was  made  of  twelve  years  of  twelve 
hinar  months  and  seven  years  of  thirteen  lunar 
months.  Periodically  a  thirteenth  month  was 
added  to  keep  the  calendar  dales  in  step  with 
the  seasons. 


The  Muslims  would  use  this  cycle,  but 
unscrupulous  rulers  sometimes  added  a 
thirteenth  month  when  it  suited  their  own 
interests,  so  the  second  caliph,  Umar  ibn  al- 
Khuttab,  who  reigned  for  ten  years  from  634 
Ct.  introduced  the  hegim  calendar  that  is  still 
used  in  Islamic  countries  today. 

'[his  strictly  follows  a  lunar  cycle.  The  hegira 
year  is  about  eleven  days  shorter  than  ihe 
solar  year,  and  holidays  such  as  fta  tundra  1,  the 
month  of  fasting,  slowly  cycle  through  the 
seasons.  So  each  year  is  about  eleven 

days  earlier  that  the  last,  and  the  month  ol 
fasting  falls  on  the  same  date  only  about  every 
thirty  solar  years. 

Rfimcrddn  and  the  other  Islamic  months  also 
begin  when  the  crescent  Moon  is  sighted,  so 


no  tune  knows  exactly  when  Ramadan  will  .start  until  this 
crescent  Moon  appears  in  the  night  sky. 

Predicting  just  when  the  crescent  Me  ton  would  become 
visible  was  a  special  challenge  to  Muslim  mathematical 
astronomers.  Although  Ptolemy's  theory  about  the 
Moon’s  movements  was  accurate  near  the  time  of  the 
new  Moon,  the  invisible  Moon,  it  only  looked  at  the 
lunar  path  as  part  of  the  eclipse  or  (he  Suns  path  on  the 
Moon, 

Muslims  realized  that  to  predict  the  sighting  of  the 
crescent  Moon,  its  movement  with  respect  to  ihe 
horizon  had  to  be  studied,  and  (his  problem  demanded 
fairly  sophisticated  spherical  geometry,  or  geometry  lisa! 
deals  with  shapes  on  the  surface  of  the  sphere.  It  was  al- 
Kindi,  working  in  Baghdad  in  the  9"'  century,  who  was 
the  first  to  develop  spherical  geometry,  which  tie  used 
extensively  in  his  astronomical  works. 

Spherical  geometry  was  also  needed  when  Muslims  were 
finding  the  QihhiT  the  direction  oi  Mecca,  which  they 
prayed  toward  and  which  their  mosques  faced,  and  il 
was  a!  -Biruni  who  worked  this  uni  from  any  location 
on  the  globe.  Al- Biruni  was  interested  m  everything, 
literally,  and  sometimes  tie  is  referred  to  as  the  Leonardo 
da  Vinci  ot  his  day.  Concerning  the  Moon,  he  described 
the  eclipse  of  24  May  997  while  he  was  al  Kalh,  in  todays 
Uzbekistan.  This  even  I  was  also  visible  in  Baghdad 
and  he  arranged  with  Abu  al- Wafa  aTBu/^un,  a  fellow 
astronomer,  tiiai  the  latter  wrould  observe  it  there.  When 
(hey  compared  their  timings,  they  were  able  to  calculate 
the  difference  in  I  on  gi  hide  between  the  cities. 

So  moon  watching  and  recording  w  as  a  serious  business. 
Back  then,  as  now.  the  Moon  w  as  a  constant  source  of 
fascination,  since  logging  the  order  of  its  movements 
supported  the  idea  that  there  was  order  in  the  heavens 
too.  And  these  observations  produced  the  structure 
tor  the  Muslim  calendar  that's  been  used  for  over  one 
thousand  four  hundred  /je^rm  years* 

To  read  more  about  Muslim  contributions  to  the 
actual  physical  Moon,  read  the  next  section  on  'Lunar 
Formations! 

A  painting  from  an  early  16"  century  Ptrsian  manuscript  of 
Atari:  u{  makhlaqat*  or  tVundffj  oj  Creation  by  .il-QazyinL, 


A  Muslim  astronomer ;  who  lived  hi  Cairo  and 
observed  at  Baghdad  hi  975  CE,  discovered  the  third 
inequality  of  the  Moons  motion  called  the  Moons 
variation.  Ptolemy  knew  about  tin  first  and  second 
He  bore  the  formidable  nan  a  of  Abu  a  l  Wafa  al- 
BouzjanL 


In  Europe ,  this  third  inequality  of  motion,  that  it 
moves  quickest  win  n  it  is  new  or  full,  and  slowest  in 
the  first  and  third  quarters,  was  rediscovered  by 
Tycho  Brahe  six  centuries  later  in  about  1580 
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Lunar  Formations 


WH e N  v I ew E D  with  the  NAKED  eye,  the  surface  of  the  Moon 

appears  uneven!)  bright,  with  dark  and  light  patches.  These  features 
are  called  lunar  formations.1 


in  1651  Imnoc-s  Ikiptbta  Ricdoli,  a  Jesuit 
professor  of  astronomy  and  philosophy  in 
Bologna,  It Eily,  compiled  a  comprehensive 
work  on  astronomy,  tailed  Almagestum 
Novttm,  with  a  complete  map  of  the  Moon. 

He  named  the  lunar  formations  after 
d  j  St  i  ngu i  s  bed  ast ronomers  of  t  h  e  M  id  d  I  e 
Ages.  Ten  were  given  the  names  of  Muslim 
astronomers  and  mathematicians. 

These  names  were  finally  agreed  upon  at  a 
conference  of  the  International  Astronomical 
Union  in  1935.  OTthe  672  lunar  formations, 
thirteen  were  given  the  names  of  major 
Muslim  astronomers,  and  since  then  more 
have  been  added.  Sonne  of  these  names 
include: 

Mcssala  is  a  plain  in  the  I3,h  section  ol  the 
Moon  named  after  MashaAllah,  who  was 
active  in  H09.  He  was  a  leu  of  Egypt  who 
embraced  Islam  during  the  time  of  the 
Abbas  id  caliph,  al  Mansur.  Fwo  of  his  hooks 
on  astronomy  were  translated  into  Latin  in  the 
J61'  century  as  !>e  icjenfrcf  Motus  Qrhis  and  De 
compositione  et  util  it  ate  astrolabii. 

Aimanon  is  a  crater  in  the  91*1  sec  lion  named 
after  Caliph  al-Ma’mun,  the  son  of  Harun  a  I 
Rashid,  famous  from  The  Thousand  and  One 
Nights.  In  B29,  al-Ma’muii  built  an  observatory 
in  Baghdad.  In  his  academy,  Bayt  ai-Hikmah, 
the  House  of  Wisdom,  the  greatest  scientists 
and  philosophers  of  his  age  carried  out  their 
researches. 

Alfraganus  is  a  crater  in  the  2lr  section  named 
after  al-Farghani,  who  died  around  861.  He 
was  one  of  al-Manum's  team  of  researchers 


into  astronomy,  1 1  is  mo  si  famous  hook  was  the 
Book  of  the  Stun  maty  of  Astronomy,  and  this 
was  the  main  inliiif  nct  fur  I  tie  Italian  Dante. 

Albategnius  is  a  plain  in  the  1 section  named 
after  al  i  Sat  I  an  i  who  was  born  In  858.  He 
determined  many  astronomical  measurements 
with  great  accuracy, 

Tli tbit  is  a  prominent  circular  plain  in  the 
81"  section  named  after  "I  habit  ibn  Qnrra, 
who  died  in  Baghdad  in  91)1 . 1  le  translated 
into  Arabic  a  large  number  of  Greek  and 
Syrian  works  on  science.  \  le  also  made  major 
contributions  of  his  own  to  pure  mathematics. 

A^ophi  is  a  mountainous  ring  m  the  9*h 
section  named  after  the  lU,h  century  Abd 
ai  Rahman  a l  Suit.  1  le  was  one  of  the  most 
outstanding  practical  astronomers  of  I  he 
Middle  Ages.  Al-Sutfs  illustrated  book  7 he 
Book  of  Fixed  Stats  was  a  masterpiece  on 
stclkir  astronomy. 

Alhazen  is  a  ring  .shaped  plain  in  the  l2Lh 
section  named  after  Abu  AM  a!- Hasan  Ibn 
aJ-I  la  it  ham,  usua  II)  known  simply  as  ibn 
al  l  laitham,  He  was  born  in  Basra  around 
965  and  spent  most  ol  his  working  life  in 
Egypt,  where  he  died  in  1039.  He  composed 
almost  a  hundred  works,  of  which  about  fifty- 
live  are  preserved  today,  all  concerned  with 
mathematics,  astronomy,  and  optics.  He  was 
tme  of  the  foremost  investigators  of  optics 
in  the  world,  and  his  Book  of  Optics  had  an 
enormous  influence  on  European  science. 

Ar/achel  is  a  plain  in  the  K15'  section  named 
after  al-Zarqali,  who  died  in  I  LUO,  He  worked 


in  Muslim  Spain  in  collaboration  with  other 
Muslim  and  Jewish  astronomers  and  prepared 
the  famous  Toledan  Tables.  His  work  may  have 
influenced  that  of  Copernicus. 

Geber  is  a  cirt  ul.u,  flat  plain  in  the  9lt  sec  tion 
named  after  Jabir  ihn  Allah,  who  died  in  1145. 
He  was  a  Spanish  Arab  who  was  the  first  to 
design  a  portable  celestial  sphere  to  measure 
celestial  coordinates,  today  called  a  torque  turn. 

Nasi  redd  in  is  a  crater  thirty  miles  in  diameter 
named  after  Nasir  al  Din  al  l usT  who  was 
horn  in  1201.  I  It  was  a  minister  to  Hnlagy 
Khan,  llkhanid  ruler  of  Persia  from  1256  to 
1265.  I  le  was  put  in  charge  of  the  observatory 
installed  at  Maraghah  by  1  lulagu,  preparing 
the  llkhanid  Tables  and  the  catalogue  of 
fixed  stars,  which  remained  in  use  for  several 
centuries  throughout  the  world,  from  China  to 
Western  Europe. 


system  of  planetary  motions.  Al-Rilrujis  book 
On  Astronomy  was  popular  in  13th -century 
Europe  in  its  Latin  translation* 

A I  ml  ted  a  i  :uin  ular  plain  in  the  9"  section 
named  after  Abu  al-Fida'  who  was  born 
in  1273  in  Syria.  \  le  was  the  last  Muslim 
geographer  and  astronomer  trained  and 
nurtured  on  the  traditions  established  by 
Caliph  al-Ma'imm.  He  was  also  a  great 
historian,  the  most  famous  of  his  works  being 
Survey  of  Countries. 

Ulugh  Beigh  is  a  prominent  elliptical  ring 
in  the  18th  section  named  after  Ulugh  Beg, 
who  was  born  in  ]  394  and  founded,  in  1420, 
a  magnificent  observatory  in  Samarkand 
that  was  equipped  with  excellent  and 
acc  urate  astronomical  instruments.  His  most 
commendable  and  enduring  work  was  a  new 
catalogue  of  stars. 


A  lunar  map  showing  the 
fcrnnaiinn*  named  after 
eminent  Muslim  scholars. 


Alpetragius  s  a  crater  in  the  fT  section 
named  after  Nut  al- Din  ibn  Ishaq  al-Bitruji, 
who  was  horn  in  Morocco,  lived  in  Ishbiliah 
(Seville),  and  died  around  1204.  He  worked 
hard,  unsuccessfully,  at  modifying  Ptolemy's 


So  w  hen  you  glance  at  the  Moon  tonight 
remember  all  those  individuals  w  ho  have  been 
immortalized  in  craters,  plains  and  elliptical 
rings,  people  who  have  brought  greater 
understanding  and  knowledge  into  our  lives. 
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Stars 


With  the  rise  of  observatories  and  a  greater  inUrrst  in  Ihe 
night  sky,  Muslim  astronomers  from  the  9ch  century  onwards  were 
fascinated  with  the  night  sky  and  carried  out  substantial  work  on 
stars  and  constellations,  these  included  Abd  ai- Rahman  al  Suh  a  Persian 
astronomer  who  lived  during  the  10th  century;  he  was  a  real  star  gazer  and  in 
964  described  the  Andromeda  galaxy,  our  closest  neighbour,  calling  it  little 
cloud,1  This  was  the  first  record  of  a  star  system  outside  our  own  galaxy.  He  set 
out  his  results  constellation  by  constellation,  discussing  the  stars'  positions, 
sizes  and  colours,  and  for  each  constellation  he  gave  two  drawings,  one  from 
the  outside  of  a  celestial  globe  and  one  from  the  inside.  He  also  wrote  on  the 
astrolabe  and  its  thousand  or  so  uses. 


ihe  result  of  this  hand  work  was  (he  recording 
of  many  stars  and  constellations,  which  arc- 
si  sit  known  by  their  original  Arabic  names.  In 
fact,  they  gave  names  and  assigned  magnitudes 
to  1022  in  all.  Today  over  168  stars  slid  have 
names  that  reflect  their  original  Arabic  names, 
like  Aldeberan,  meaning  Follower'  of  the 
Pleiades,  and  Altai r, ‘The  Flying  Eagle.’ 

Muslims  also  devised  star  maps  and 


astronomical  tables,  and  both  ul  these  would 
be  used  in  Europe  and  the  Far  East,  for 
centuries  to  tonne.  Maps  of  the  heavens  also 
appeared  in  an,  like  on  the  dome  of  a  bath 
house  at  Qitsayr  lAmra>  a  Jordanian  palace 
built  in  the  8"'  century,  which  has  a  unique 
hemispherical  celestial  map.  The  surviving 
fragments  of  the  fresco  show  parts  of  thirty- 
seven  constellations  and  four  hundred  stars. 


The  Pleiades  star  group, 


Clockwise  opposi Ic  Ma.no  ' 
of  LiOhirm^raph}.  in  Turkish 
by  MuMafa  ibn  Abdallah; 
the  cufisLellaliofl  Cep-hrua 
the  constellation 

{.  jl-HlLlIt  tin'  inwzu  );  lilt. 

constellation  1  he  Dragon' 
{ai  the  constellation 

Pegasus  (at  faros  ala'azam). 
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Flight 


Ii  s  mcR edible  THAT  today  men  and  women  rocket  into  space  in 
metal  cylinders,  exploring  the  galaxies  and  bringing  home  rocks  from 
Mars  and  the  Moon,  this  concept  of  flight  has  fascinated  and  challenged 
humans  tor  thousands  of  years. 


The  ancient  Egyptians  left  behind  many 
painting*  demonstrating  their  desire  to  fly, 
depicting  phai  aohs  soaring  with  wings. 

The  Chinese  and  the  Greeks  had  mythical 
stories  at  id  legends  about  I  lying,  as  did  i  he 
Sassanians.  Their  most  popular  story  is  the  one 
recounted  by  al-Firdawsi  in  his  Book  of  Kings. 
written  around  1000  CE.  This  says  a  certain 
King  Kai  Kawus  was  tempted  by  evil  spirits  To 
invade  heaven  with  the  help  of  a  flying  craft 
that  was  a  throne,  attached  to  whos  corners 
were  four  long  poles  pointing  upward,  Pieces 
of  meat  were  placed  at  the  top  of  each  pole 
and  ravenous  eagles  were  chained  to  the  feet 
of  the  throne.  As  the  eagles  attempted  to  fly 
up  to  the  meat,  they  carried  the  throne  up, 
but,  inevitably,  they  grew  tired  and  (he  throne 
came  crashing  down. 

I ’re  Islamic  Arabic  legends  also  have  stones 
about  Hying  magicians  and  sorcerers, 
supernatural  powers,  birds  or  just  feathers.  Tor 
Muslims,  flight  has  a  spiritual  dimension,  the 
pious  soul  reaches  for  goodness  until  it  attains 
a  certain  level,  then  it  rises  above. 

The  first  Muslim,  and  perhaps  person,  to 
make  a  real  attempt  to  construct  a  flying 
machine  and  fly  was  Cordoban  'Abbas  ibn 
birr  as  in  the  9|K  century.  He  was  the  usual 
polymath  of  the  lime,  becoming  a  renowned 
poet,  astrologer,  musician,  astronomer  and 
an  engineer:  but  bis  greatest  fame  wras  for 
constructing  a  flying  machine,  the  first  of  its 
kind  capable  of  carrying  a  human  into  the  air 
He  tlew  successfully  a  number  of  times  over 


desert  regions,  improving  his  designs  before 
attempting  his  two  famous  flights  in  (  ordoba. 

The  hrsl  flight  took  place  in  852,  when  be 
wrapped  himself  in  a  loose  cloak  stiffened 
with  wooden  struts  and  lumped  from  the 
minaret  of  the  Great  Mosque  of  Cordoba. 

'Ibis  cloak  was  his  ‘wings',  and  he  glided  as 
though  wearing  a  parachute  or  hang-glider. 
Tie  attempt  wa*  unsuccessful,  but  his  fall 
was  slowed  enough  that  he  got  off  with  only 


A ftcr  observing  binds.  land  - 
m[y  Abbas  ihn  KimLih  rt;iil- 
17  c'd  lh.il  .l  l  ail  wllli  i  ic  :,'d  l'(.L  5u 

land  avcuraidy,  I  k  h:«J  fuse 
rintictd  this  previously  .md 
l  rash] jnclftl  when  he  flew. 


minor  injuries  nuking  it  nt  least  one  ol"  the  earliest 
examples  of  a  parachute  jump.  Western  sources 
wrongly  gave  him  a  Latin  name  calling  him  Armen 
Firman,  instead  of 'Abbas  ihn  Fimas. 

Ihn  Fimas  was  one  to  learn  Erom  LX^HTience,  and 
he  worked  hard  its  improve  his  next  design.  Ac 
counts  from  various  eye  witnesses  and  medieval 
manuscripts  described  it  as  machine  consisting 
of  large  wings.  So  about  twelve  hundred  years 
ago,  one  nearly  seventy -year-old  man,  'Abbas  ibn 
Firnas,  made  a  flight  machine  from  silk  and  eagle 
feathers. 

In  the  Rusal  a  area  on  the  outskirts  of  Cordoba  in 
Spain,  Ibn  hirnas  mounted  a  hill  near  a  mountain 
named  then  as  fabat  at -'nr  us  or  Mountain  of  the 
Bride.  At  a  scheduled  lime,  after  Ibn  Fimas  had 
completed  the  final  touches  on  his  machine,  a  large 
crowd  of  people  gathered  to  witness  his  flight. 

Appearing  before  the  crowd  in  his  bird  costume, 
made  from  silk  covered  with  eagle  feathers  which 
he  tightened  with  fine  stripes  of  silk,  Ibn  Fimas 
explained  with  a  piece  of  paper  how  he  planned  to 


fly  using  the  wings  fitted  on  his  arms:  'Presently, 

S  shail  lake  leave  of  you.  by  guiding  these  wings 
up  and  down,  I  should  ascend  like  the  birds.  If  all 
goes  welt,  after  soaring  lor  a  time  I  should  be  able 
to  return  safety  to  your  side.' 

I  Ie  flew  to  a  significant  height  and  hung  in  the 
air  for  over  ten  minutes  before  plummeting  to 
the  ground,  breaking  the  w  ings  and  one  of  his 
vertebrae.  After  the  event,  Ihn  Fimas  understood 
the  role  played  by  the  tail,  when  birds  land,  telling 
his  dose  friends  that  birds  normal  h  land  on  the 
root  of  the  tail  which  did  hot  happen  for  him 
because  he  didn’t  have  one. 

All  modern  aeroplanes  land  on  their  rear  wheels 
first,  w  hich  makes  Ibn  Fimas s  comment  very 
relevant  and  ahead  of  its  lime.  Recording  the 
event,  one  witness  wrote:  'He  Hew  a  considerable 
distance  as  it  he  had  been  a  bird,  but  in  alighting 
again  on  the  place  where  he  started  I  mm,  his  back 
was  very  much  hurt.  For,  not  knowing  that  birds 
when  they  alight  come  down  upon  their  tails,  he 
forgot  to  provide  himself  with  one.h 
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It  would  he  centuries  until  Leonardo  da  Vinci's 
flight  drawings  and  the  Wright  brother’s  lirsi 
’flight’. 

Unfortunately*  the  injur}  Tbn  Firnas  sustained 
in  the  High  I  prevented  him  from  carrying 
out  further  experiments  to  incorporate 
his  belated  discovery  of  the  need  of  a  tail. 
However*  he  was  an  enterprising  man,  and 
he  must  have  modified  his  machine,  or  more 
probably  guided  somebody,  perhaps  one  of  his 
apprentices,  to  create  a  newer  version. 

I  he  existence  of  such  a  machine  was  men¬ 
tioned  in  a  manuscript  by  Roger  Bacon,  who 
described  it  as  an  ornithopter  In  1261),  Bacon 
wrote  On  the  Marvellous  Powers  of  Art  and 
Nature  including  two  possible  ways  a  person 
might  fly.  One  as  a  rough  descr  iption  of  what 
was  later  to  become  known  as  an  ornithopter. 

I  he  other  is  a  more  detailed  description  of  a 
globe  tilled  with  ethereal  air’  Bacon  claims, 
L'lhere  is  an  instrument  to  fly  with,  which  I 
never  saw,  nor  know  any  man  that  hath  seen  it, 
but  I  full  well  know  by  name  the  learned  man 
who  invented  the  same.’  Jl  is  known  that  Ba¬ 
con  studied  in  Cordoba*  the  homeland  of  Ibn 
Firnas.  Ii  is  likely  that  the  description  of  ihe 
ornithopter  could  have  been  taken  from  Mus¬ 
lim  contemporary  manuscripts  in  Spain  (hat 
have  since  disappeared  without  a  trace., 

Ibn  Fimas  died  in  KK7,  and  none  of  his 
original  works  were  saved  for  today.  His  life 
has  been  reconstructed  from  a  few  verses  and 
from  the  information  given  by  the  chroniclers 
of  the  time. 
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Lfft  to  r  l^'I  lE  :  A  depict  km  of 
the  of  Ha/atfcn  Ahmed! 
Ceiebi  in  1638  from  Calais 
Tower  near  I  he  Bospho¬ 
rus  in  Istanbul,  art  artistic 
impression  depicting  [he 
first  manned  rocket  (light 
flown  by  [  agari  ]  lawn  Cdctii 
in  1633  on  the  ntgbc  thai 
Sultan  Murad  IV  s  daughter 
was  buni.  l.agan  ]  Lisisjl  was 
launched  into  the  sky  by  a 
seven  winged  rocket  that  he 
had  invented  which  used  a 
mixture  of  gunpowder  paste. 


After  I  bn  Nmas,  Muslims  and  non- Muslims 
pursued  the  endeavour  of  flying,  and  many 
more  flight  attempts  were  made:  Al-fuhari,  a 
Turkistani  teacher  launched  himself  from  the 
minaret  of  Ulu  Mosque  in  1002  using  wings 
made  from  wood  and  rope.  1  fe  died  instantly 
on  impact.  Eilmer  of  Malmesbury  was  an 
1  l^-ccntury  English  Benedictine  monk  who 
also  forgot  the  use  of  a  tail,  and  broke  both  his 
legs  as  he  jumped  from  a  lower  in  1010  alter 
gliding  six  hundred  feet. 

After  these  two,  aviation  history  is  silent  until 
the  works  of  the  famous  Horen  line  artist  and 
scientist,  Leonardo  da  Vinci,  are  mentioned. 

1  eouardo  remains  tire  leading  engineer  In 
establish  proper  scientific  thinking  on  the 
quest  for  IlighL  Although  he  did  nol  attempt 
to  fly  himself,  da  Vinci  discussed  and  drew 
on  paper  many  sketches  relating  to  flight 
and  Hying,  including  a  bird- winged  machine 
know  n  as  an  orriithopler,  a  machine  designed 
to  be  strapped  to  a  mans  back.  Other  sketches 
included  a  glider  and,  according  to  some,  even 
a  helicopter. 

In  1633,  a  Turk  named  Lagan  Hasan  Ceiebi 
invented  the  first  manned  rocket,  which  he 
launched  using  about  three  hundred  pounds 
of  gun-powder  as  the  firing  fuel.  The  even!  is 
recorded  by  an  artists  sketch  drawing.  William 
E  Burrows  in  his  hook  This  New  Ocean,  The 


Story  of  the  First  Space  Age  says  that  \  ..  there 
was  a  Turk  named  Lagan  Hasan  Ceiebi,  who 
...  was  shot  into  the  sky  by  fifty  four  pounds 
of  gunpowder  to  celebrate  the  birth  of  Sultan 
Murad  IV  s  daughter,  Kaya  Sultan, ....  The 
rockel  then  carried  Ceiebi  high  into  the  air, 
where  he  opened  several  "wings"  and  then 
glided  to  a  sale  landing  in  front  of  the  royal 
palace.  Ceiebi  was  rewarded  with  a  pouch  of 
gold,  made  a  cavalry  officer,  and  is  said  to  have 
been  killed  in  combat  m  the  Crimea....1 

Hazarfen  Ahmed  Ceiebi,  a  I7r1,  century  Turk, 
used  eagle  feathers  stitched  on  his  wings 
to  fly.  After  nine  ex  peri  mental  attempts,  he 
decided  on  the  shape  of  his  wings.  His  most 
famous  flight  took  place  in  1638  from  the 
Gal  a  ta  tower  near  the  Bosphorus  in  Istanbul, 
and  he  successfully  landed  on  ihe  other 
side  oil  he  river.  According  to  the  Turkish 
historian,  Tvliya  Ceiebi,  who  witnessed  the 
feat  and  recorded  it  in  his  book  A  Book  of 
Travel*  the  famous  Turkish  flyer  used  al- 
luharis  calculations  with  some  corrections  and 
balancing  adjustments,  derived  from  studying 
the  eagle  in  flight,  I  hi/arfen  earned  a  reward 
of  a  thousand  gold  pieces  for  his  achievement, 
and  a  Turkish  postal  stamp  bears  tribute  to  his 
historic  flight. 

After  the  successful  flight  over  the  Bosphorus, 
the  Montgolfier  brothers  were  the  next  to  pub- 


Top  m  bottom:  An  iSlusi rui jvt  print  hhawjtiH  tin;  bal- 
ltiinnh"[.LL  Fk'jiRcU^"  ascending  <,5ver  1  yu-n.  France!  on 
January  19,  17&4,  carrying  seven  passengers  including 
Joseph  Montgutfier  and  lean  Francois  PiJarrc  sk  Lozier; 

the  first  flight  by  the  Wright  birothers  in  1903. 

licly  air  their  hopes  for  flight  with  a  model  hot 
air  balloon  whose  passengers  were  a  sheep,  a 
duck  and  a  cockerel.  A  few  weeks  later  Pilatre 
de  Rosier,  a  science  teacher*  and  the  Marquis 
d’Arlandes,  an  infantry  officer,  became  the  first 
human  air  travellers  when*  in  a  hot-air  bal¬ 
loon,  they  flew  lor  nine  kilometres  over  Paris. 

Nineteenth -century  aeronautics  was 
dominated  by  the  German  Otto  lifter l hah 
who  studied  the  lilting  power  of  surfaces, 
the  best  form  of  wing  curvature  and  the 
movement  of  the  centre  of  pressure  with 
dHferenl  wing  angles,  an  import  ant  factor  In 
the  stability  of  aircraft.  He  was  a  great  hang- 
glider.  but  died  in  flight  in  the  Berlin  hills  in 
1K96  when  a  gust  stalled  his  machine  and  he 
was  unable  to  regain  control. 

'[he  Wright  brothers  are  probably  the 
most  famous  names  today  in  flight  and  the 
centenary  of  their  1  Uecember  1903  Might  has 
just  recently  passed. 

Wilbur  Wright’s  key  insight  was  to  study 
birds,  a  lesson  I  bn  hi  mas  learned  too.  Wilbur 
realized  that  birds  keep  their  lateral  balance,  ui 
control  when  hanking,  by  twisting  their  wings* 
He  devised  a  kite  that  reproduced  tire  same 
effect  mechanically,  allowing  it  to  roll  out  way 
or  the  other  as  desired. 


Before  developing  a  powered  aircraft,  the 
brothers  used  gliders,  aiming  'to  escape  acci¬ 
dent  long  enough  to  acquire  skill  sufficient  to 
prevent  accident.1  They  also  hit  on  the  essential 
principle  of  combining  rudder  control  and  roll 
for  smoother  balanced  turns.  By  190ft  Wilbur 
Wright  could  demonstrate  his  aeroplane  in 
France,  and  within  the  year  1  lenri  barman  and 
luuis  Bleriot  were  making  extended  Mights 

All  this  history  of  aviation,  and  even  space 
travel,  started  with  the  humble  beginnings  of 
one  man,  Abbas  ibn  Fimas,  who  wels  one  of 
the  first  to  try  out  his  ideas  when  he  glided 
with  his  eagle  feathers  and  silk. 


L  ay]  n  and  Majnun 
ai  school  in  a  \  V''- 
cenlury  Persian 
manuscript 
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before  fact  as 
a  little  child, 
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give  up  every 
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humbly 
wherever  and 
whatever 


The  following  section  has  been  compiled  for  your  ease  of  use  in  accessing  1000 
years  of  missing  history  and  getting  to  know  the  individual  scholars, 

As  there  are  so  many  individuals  discussed  throughout  the  book,  eleven 
outstanding  Muslim  scholars  have  been  selected  for  you  to  get  to  know  in  greater 
detail  while  all  others  are  presented  in  the  'A  Thousand  Years  of  Scholarsh  p 
section  Scroll  through  to  d  scover  who  was  who,  when  and  where 

To  discover  more  about  :  he  effect  of  the  works,  innovations  and  inventions  of  the 
Muslim  Scholars  c  n  European  thought  and  the  Renaissance,  see  the  Europe's 
Leading  Minds  section  where  you’ll  read  how  Roger  Bacon  spoke  Arab=  and 
never  tired  of  telling  people  that  knowledge  of  Arabic  and  Arabic  science  was 
the  onJy  way  to  true  knowledge, 

For  those  who  have  been  inspired  to  find  out  more  please  use  the  'Further 
Reading  section  to  guide  you  and  if  you  want  to  know  more  about  the  original 


abysses  nature 
leads,  or  you  ‘ 

will  learn  v*'  , 

nothing.' 


manuscript  authored  by  the  scholars  mentioned  throughout  the  book,  see  the 
Authors  and  Treatise’  section. 


There  is  also  a  glossary  to  browse  through  and  an  index  for  you  to  locate 
whatever  may  be  on  you  mind. 


Thomas  Huxley 


Personalities  from  the  Past 


Throughout  this  book,  you've  read  how  Muslim  men  and  women 
have  contributed  to  all  our  daily  lives.  Here  now  is  a  Who's  Who  of 
some  of  the  big  names  from  a  thousand  years  ago. 


'Abbas  ibu  Fimas 

Full  thi  me:  Abbas  Abu  Al-Qassiin  ibn  him  as 
ibn  Wirdas  al-Takurini 

Bom:  9th  century;  Andalusian  descendant 
from  a  Berber  family  residing  in  Takuronna 
(now  Konda) 

Died:  mi 

Most  influential  work:  Producing  a  Ih  mg 

machines  crystal  and  a  planetarium. 

Go  to:  'Fine  Dining'  in  \  Joint  ;  Glass  industry' 
in  Market;  and  f  light'  and  'Observatories*  in 
Universe. 

Its  difficult  to  pin  one  profession  on  Cordoban 
Abbas  ibn  Fimas  because  he  had  numerous 


talents,  including  poetry,  astrology,  music  and 
astronomy.  He  was  also  fluent  in  Greek,  and 
made  translations  of  philosophical  and  musical 
manuscripts. 

After  perfecting  the  technique  of  cutting  rock 
crystal  (quartz)  and  producing  glass,  he  made 
a  kind  of  glass  planetarium,  complete  with 
artificial  thunder  and  lightening. 

1  Sis  most  famous  achievement  is  the 
construction  of  a  flying  machine,  the  fi  rst  of  its 
kind  capable  oJ  carrying  a  human  into  the  air. 

Unfortunately  he  left  no  trace  of  his  original 
works,  and  his  biography  was  reconstructed 
only  from  a  few  verses  and  information  from 
eye  witnesses  left  to  Us  in  numerous  documents. 


Al-Jazari 

Full  name:  Bad  fa  I  Zaman  Abu  at-'f/z  Isma'il  b 
al-Ra/zaz  al-Jazari 

Born:  Birth  date  not  known,  but  \ve  do  know 
he  served  the  L'j  tuq  kings  of  DiyarbaKir  {now 
in  South  Fast  Turkey)  from  1 1 74- 1. 200 

Died;  Date  not  known 

Most  influential  work:  .4/  fumi  Bain  Al-lhn 
iVd/  Atfird  At-Nnfi  fi  sinaht  Al-Hiyal,  or  The 
Bock  of  Knowledge  of  Ingenious  Mechanical 
Devices. 

Go  to:  Cleanliness.  "Clocks'  in  Home;  and 
'Raising  Water 7  i  n  Ma  rket . 


Today  we  might  call  abjazari  a  mechanical 
engineer,  and  he  was  an  outstanding  one 
at  that,  'there  is  little  known  about  his  life, 
but  what  we  do  know  is  that  he  was  in  the 
service  of  Nasir  al-Din,  the  Artuqid,  King 
of  Diyarbakir  who  asked  him  to  document 
his  inventions  in  a  manual,  the  "Knowledge 
of  Ingenious  Mechanical  Devices!  which  he 
completed  in  1206. 

Before  this,  he  had  built  many  machines, 
including  clocks  and  water  raising  machines, 
and  a  large  number  of  mechanical  devices 
that  revolutionized  engineering,  like  the  crank 
shaft.  He  is  possibly  the  first  to  use  robotics, 
as  many  of  his  machines  incorporated  moving 
figures. 


Al-Kindi 

Full  name:  Abu  Yusuf Yaqufo  ibn  Ishaq  al- 
Sabbah  ai  Kindt 

Bom;  Abou  1  SO  I  in  KuJa.  Iraq 

Died:  873 

M  osl  influential  work;  Wrote  over  361  works 
on  a  variety  of  subjects  including  '77k  Book  oj 
t  ho  Chemistry  of  Perfume  aitd  Distillations 

Go  to:  'Sound  System,'  'Cleanliness,'  'Vision 
and  Camera  in  Home;  'Chemistry,'  ‘House 
of  Wisdom,1  'Translating  Knowledge1  in 
School;  'Pharmacy'  in  hospital;  ‘Commercial 
Chemistry1  in  Market;  ‘Earth  Science'  and 
'Katural  Phenomena"  in  World. 


Al-Kindi  was  an  encyclopaedic  man,  working 
as  a  phy $  i  cian,  ph  ilosnpher.  mathematic!  an, 
geometer,  chemist,  logician,  musician  and 
astronomer.  A  son  ol  llic  governor  of  Kufa, 
he  studied  there  and  Baghdad's  House  of 
Wisdom,  where  he  gained  a  high  reputation  at 
the  Caliphs'  court  for  translation,  science,  and 
philosophy.  Caliph  al-Mutassim  also  chose 
him  as  tutor  to  his  son  Ahmad. 

His  contributions  include  an  introduction  in 
arithmetic,  eight  manuscripts  on  the  theory  of 
numbers,  and  two  on  measuring  proportions 
and  time.  He  v  as  the  firsl  to  develop  spherical 
geometry,  and  used  this  in  his  astronomical 
works.  I  K-  wrote  on  spherics,  the  construction 
of  an  azimuth  on  a  sphere,  and  how  to  level 
a  sphere.  Asa  musician  he  used  musical 
notation  and  played  a  pari  in  the  development 
of  the  W  (Jute). 


Al-Zahrawi 

Full  name:  AhulQasim  Khalafibn  al- Abbas 
al-Zahrawi,  known  in  the  west  as  Ahulcasis 

Born:  936  in  Medinat  ai  Zahra  near  Cordoba, 
Spain 

Died;  1013 

Most  inllueotial  work;  Ai  Tost  if  liman 
'Ajtzo  bn  Ai  iti  lify  shortened  to  al-Tasrif, 
and  translated  as  ‘The  Method  pj  Medicine* 
which  became  a  central  part  of  the  medical 
curriculum  in  European  countries  for  many 
centuries. 

Goto:  'Cleanliness"  in  Home;  ‘Translating 
knowledge ’  in  School;  ‘European  Medicine,1 
‘Instruments  of  Perfection,'  ‘Pharmacy'  and 
‘Surgery  in  Hospital. 


Al-Zahrawi  was  a  revolutionary  physician  and 
surgeon  olTirutyyad  Spain,  His  thirty -volume 
book,  til-Tflsrif ,  gave  detailed  accounts  of 
dental,  pharmaceutical,  and  surgical  practices, 
and  it  was  one  of  the  most  influential  medical 
encyclopaedias  of  I  he  time. 

His  real  surgical  breakthroughs  included  His 
discovery  of  the  use  of  catgut  for  internal 
stitching,  and  administering  drugs  by  storing 
them  in  catgut  parcels  that  were  ready  for 
swallowing,  known  today  as  the  capsule. 

lie  also  designed  and  illustrated  more  than 
two  hundred  surgical  instruments  like 
sy  ringes,  droppers,  scalpels  and  forceps, 
and  his  detailed  diagrams  of  these  figured 
prominently  in  medieval  medical  texts  and 
journals  in  F.urope  and  I  he  Muslim  world  for 
centuries  to  come.  Many  modern  surgical 
instruments  have  changed  little  from  his 
original  designs. 


Fatima  al-Fitiri 

Full  name:  Fatima  AL  -  Fihri 
Born:  9th  century 
fYied:  843 

Most  influential  work:  Building  the  college 
mosque  complex  of  abQarawiy in  in  Fez, 
Morocco  in  841  CH 

Co  to:  ‘Univcrsi ties'  in  School. 

Fa.i  ini  a  al  Fihri  was  a  young,  well  educated 
princess  who  received  a  large  amount  from 
her  father,  a  successful  businessman.  She 
vowed  to  spend  her  entire  inheritance  on 
building  a  mosque  and  learning  cent  re¬ 
fer  her  Qairawaniyyin  community;  which 
was  completed  in  859.  'Ihis  developed  into 
Morocco’s  number  one  university. 


Studies  included  astronomy,  (he  Quran 
and  theology,  law,  rhetoric,  prose  and 
verse  writing,  logic,  arithmetic,  geography! 
medicine,  grammar,  Muslim  history;  and 
elements  of  chemistry  and  mathematics,  'this 
variety  of  topics  and  the  high  quality  of  its 
teaching  drew  scholars  and  students  from  all 
over, 

Fatima's  sister,  Maryam,  had  simultaneously 
constructed  al  Andalus  Mosque  in  the  vicinity 
of  Qairawaniyyin.  These  two  neighbourhoods 
became  the  nuclei  to  the  city  nl  Fez. 


Ibn  al-Haitham 

Full  mime:  Abu  LAli  al  Hasan  Ibn  al  Hail  ham, 
known  in  the  West  as  Alhazem 

Born:  965  in  Basra,  Iraq 

Died:  I D39  in  Cairn,  Fgypt 

Most  influential  wrork:  Kitab  a l-Mahazir  or 
Book  of  Optics,  which  formed  I  he  foundations 
for  the  science  of  optics.  The  Latin  translation 
had  an  enormous  impact  on  Roger  Bacon, 
Witefo,  Leonardo  da  Vinci,,  Descartes  and 
|ohail  Kepler,  centuries  later. 

Co  to:  £V  ision  ami  f  amera'  in  Hone; 

'  Translating  Knowledge  in  School;  'Natural 
Phenomena  in  World;  and  'The  MiW  in 
Universe. 


Ibn  a  I  E  laitham  revolutionised  optics, 
taking  the  subject  from  one  being  discussed 
philosophically  to  a  science  based  on 
experiments.  He  rejected  the  Greek  idea  that 
an  invisible  light  emitting  from  the  eye  caused 
sight,  and  instead  rightly  stated  that  vision 
was  caused  by  light  reflecting  off  an  object  and 
entering  the  eye. 

By  using  a  dark  room  with  a  pinhole  on 
one  side  and  a  white  sheet  on  the  other,  he 
provided  the  evidence  for  his  theory;  Light 
came  through  the  hole  and  projected  an 
inverted  image  of  the  objects  outside  the 
room  on  the  sheet  opposite.  Fie  called  this  the 
"qamam\  and  it  was  the  worlds  first  camera 
obscura. 


I  bn  Battuta  left  his  hometown  of  Tangier  in  Morocco  as  a 
[ went y  one- year  old,  about  6K0  years  ago.  1  li-  set  oli  as  a  lone 
pilgrim  and  didn't  return  for  twenty  nine  years,  in  This  time, 
he  covered  over  75,UOti  miles,  through  forty  four  modem 
day  countries  travelling  on  horse,  call,  camel,  boat  and  foot. 
This  journey  took  him  through  North,  West,  and  East  Africa, 
Egypt,  Syria,  Persia,  the  Arabian  Gulf,  Anatolia,  the  Steppe, 
Turkistan,  Afghanistan,  India,  Maldives,  Ceylon  (Sri  Lanka), 
Bengal,  Sumatra,  ( Ihina,  Sardinia  and  Spain,  By  the  end  he  had 
visited  Mecca  four  times,  and  had  met.  and  could  name,  over 
1  AOf)  people,  including  sixty  heads  of  stale. 


Ibn  Battuta 

Pull  name:  Abu  Abdullah  Muhammad  ibn  Battuta 
Boro;  1 301  in  Tangier,  Morocco 
Died:  1  36H  oi  1370 


He  was  then  asked  by  the  Sultan  of  lev.  and  Morocco  to  record 
all  ibis  in  his  Rihki,  and  this  is  our  window  inlu  the  14fl 
century  world  Because  he  has  left  some  of  the  best  eyewitness 
accounts  of  culture,  customs,  people,  animal  and  plants  of  the 
medieval  world  stretching  from  Cordoba  to  Canton. 


Must  influential  work:  I  he  IZihUi  or  his  I  ravel  hook,  narrated 
hy  him  and  written  by  Ibn  Juzayy  a  Royal  Scribe,  under  the 
pain  mage  of  Abu  Tuan,  the  Sultan  of  Fez  and  Mon  lea  j 


Go  to:  'Raw  jewels', '  I  he  Checkout!  I  rade  in  Market:  Public 
Baths’  in  Town;  'Travellers  and  Explorers*  in  World. 


Ijliya  al-Astrulabi 

I-uII  name:  Maeriam  al  Ijliya  al  Aslrulabi 

Born:  944  m  Aleppo,  Syria  in  the  era  of  Saif 
ad  Dawdla 

Died:  967 

Most  influential  work:  She  was  the  daughter 
of  Al  filial  Axis  iilahi  and  continued  her 
fathers  work  of  making  astrolabes. 

Go  lo;  Astrolabe'  in  Universe, 


Jabir  ibri  Hayyan 

Full  name:  Abu  Musa  Jabir  ibn  I  by  yam, 
known  in  the  West  as  Gcber 

Horn:  722  in  Ins,  Iran 

Died:  h t 5  in  kufa,  Iraq 

Most  influential  work:  Devising  amt 
perfecting  the  processes  of  sublimation, 

I  i  q  net  act  i  on ,  c  r  yst  a  I  f  i  /a  L  ion  ,  d  a  st  1 1 !  attorn 
I  mi  i  f  i  cat  i  on ,  a  in  a  Iga  in  a  s  i  on ,  c  >x idal  io  n , 
evaporation,  and  filtration;  and  producing 
sulphur  ic  acid  by  distilling  alum. 

Go  to: 'Chemistry'  in  School;  '<  onuncrcial 
Chemistry'  in  Market. 


labir  ibn  Hayyan  is  generally  known  as  ihe 
‘father’  of  chemistry,  flu-  son  of  a  druggist 
and  perfume  maker,  he  worked  under  the 
patronage  of  the  Barmaki  vbier  during  the 
Abbassid  Caliphate  of  Harun  a!- Rashid.  1  h is 
meant  that  he  shared  some  of  the  effects  of 
the  downfall  of  the  Barmakis  and  w  as  placed 
under  house  arrest  in  Kola,  where  he  died. 

I  iis  work  wasn’t  all  in  the  lab  and  had  practical 
applications,  as  he  described  processes  tor 
the  preparation  ol  sleet,  hair-dyes*  metal 
refinement,  dj cing  cloth  and  leather, 
making  varnishes  to  waterproof  cloth,  and 
illuminating  manuscript  ink.  Some  of  his  most 
groundbreaking  work  was  in  acids  and  in 
discovering  sulphuric  and  hydrochloric  acid. 


Sinart 

Full  name:  Kot  a  Mimar  Si  nan 

Born: I 4H9 
Died:  15BH 

Most  influent  hi  I  work:  Designing  and 
building  over  477  buildings,  including  the 
Selimiye  Mosque  in  Edirne,  which  has  the 
tallest,  earthquake  defying  minarets  in  Turkey, 

Go  to:  Architecture  in  Town. 

Sin  an  was  the  son  of  Creek  i  hthodox 
Christian  parents  who  embraced  Islam.  I  iis 
father  was  a  stonemason  and  a  carpenter* 
and  from  an  early  age  Sinan  followed  in  his 
footsteps,  learning  the  skills  ol  his  trade.  Aged 
twenl)  one,  he  was  recruited  into  the  janissary 


Corps  and  as  a  const  ripL  he  mentioned  that 
he  wanted!  to  learn  carpentry,  Hus  saw  him 
eventually  building  ships,  wooden  bridges  and 
all  sorts  of  temporary  wooden  constructions. 

Through  military  service  he  participated  in  a 
number  of  Ottoman  campaigns  and  gained 
experience  building  and  repairing  hr  idges, 
defences  and  cashes.  The  Ottoman  Sultans 
noticed  his  talents  and  he  became  their  chief 
architect,  constructing  mosques,  schools  and 
other  civic  buildings  all  around  the  Muslim 
(Ottoman)  world.  Train  Turkey  to  Damascus, 
Mecca  and  Bosnia. 

He  is  also  honoured  with  a  crater  on  Mercury 
being  named  after  him. 


Zheng  He 

Full  name:  Horn  as  Ma  I  It”  then  his  name 
changed  to  Zheng  Ho  as  he  was  awarded  the 
supreme  ummumd  oi  the  Chinese  Imperial 
Household  Agency. 

Born:  1371  lei  Kunming,  China 

Died:  1433  in  India 

Most  influential  work:  Transformed 
China  into  the  L5'1'  century's  regional,  and 
perhaps  world,  superpower  by  making  seven 
monumental  sea  voyages. 

Go  to:  Sea  Exploration  in  Work! 


Zheng  He  was  the  admiral  of  the  <  hinese  fleet, 
and  within  twenty  eight  years  oi  travel,  he'd 
visited  thirty -seven  countries  in  the  name  of 
trade  anti  diplomacy.  The  expeditions  covered 
more  than  50,00(1  km,  and  his  first  fleet 
included  27,K7f)  men  on  3  17  ships  Today  it  is 
not  known  how  his  ships,  that  were  over  tour 
hundred  feet  long,  were  built  without  metal  in 
them.  These  massive  vessels  were  five  times  as 
big  as  the  vessels  of  other  European  explorers 
like  Vasco  da  Gama  and  were  described  as 
’swimming  dragons,  because  they  were  dotted 
with  dragon's  eyes  to  help  I  hem  set 

Some  of  the  lands  the  great  fleet  visited 
include  lava,  Sumatra,  Ceylon,  Siam,  the 
East  Indies,  Bengal,  the  Maldives,  the  Persian 
Sultanate  of  Ormuz,  Ryuk}  n  and  Brunei, 
Mogadishiu,  Mombasa  and  other  bast  African 
ports,  Borneo,  Mecca;  they  even  possible 
rounded  the  Cape. 

I  liese  vo}  ages  fostered  scientific  discovery  and 
the  search  for  gems,  minerals,  plants,  animats, 
drugs  and  medicine.  They  also  improved 
navigational  and  cartographical  knowledge 
of  thief  world;  developed  international 
relations;  and  traded  large  quantities  of  cargo, 
including  silk  and  cotton  goods,  porcelain* 
gold  and  silverware,  copper  utensils  arid  iron 
implements.  They  also  carried  live  animals 
including  giraffes  and  ostriches,  had  watertight 
bulkheads  to  hold  live  Hsh  and  also  make  bath 
houses,  a] id  used  otters  to  round  up  fish  into 
large  nets. 


i 


Europe's  Leading  Minds 


Roger  HiUon  ( 1 2 1 E  292). 


Th i  following  MEN  have  all  engaged  m  groundbreaking  work  and 
are  remembered  for  their  outstanding  contributions  to  modern  day 
science  and  discovery.  Their  genius  rose  above  the  mediocrity  of  their 
day  in  the  same  way  that  outstanding  Muslims  had  previously  shown.  It  was 
the  work  that  the  Muslims  left  behind,  described  in  this  book,  which  provided 
the  foundations  for  this  next  leap  of  knowledge  and  invention. 


Roger  Bacon  (T214-1292) 

*  This  Oxford  scholar  is  known  as  (he 
originator  oft  he  experimental  method  in 
Europe,  and  he  received  his  training  from 
the  pupils  of  Spanish  Moors.  He  spoke 
Arabic  and  never  tired  of  telling  people  that 
knowledge  of  Arabic  and  Arabic  science  was 
the  only  way  to  true  knowledge, 

*  Bacon  quotes  Ibn  al-Haithapn  or  r eh  rs 
to  him  at  almost  every  step  in  the  optics 
section  of  his  Opus  Maius.  Part  VI  of  this 
also  rests  almost  entirely  on  the  findings  of 
Ibn  al  I  la  it  ham,  especially  in  areas  relating 
to  the  intromission  theory  of  vision.  It 
was  Ibn  al  1 1  a  it  ham  who  introduced  the 
scientific,  experimental  method,  and  it  was 
this  that  Bacon  picked  up  on  also. 

-  Al-Kindi  was  another  source  of  inspiration 
for  Bacon,  and  his  two  treatises  on 
geometrical  and  physiological  optics  were 
used  by  the  European, 

*  Thn  Hi  mass  fly  ■  rig  i n ac h ine  i nspi ret! 

Bacons  flying  machine  or  ormthopter, 
which  he  described  in  his  manuscript  Dc 
Mmibili  Potest  etc  Artis  ft  Naturae  or  On  the 
MarveUous  Powers  of  Art  and  Nature  from 
I26LL  It  is  known  that  Bacon  studied  in 
Cordoba,  the  homeland  of  Ibn  Firnas. 

*  Bacon’s  writing  on  gunpowder  was  based 
{.m  Muslim  sources,  and  the  so-called  Latin 
book  Liber  Ignium  of  Marcus  Graecus,  which 


gives  many  recipes  for  making  gunpowder, 
was  originally  in  Arabic  and  translated  in 
Spain. 

-  Roger  Bacon  became  acquainted  with  Mns 
lim  chemistry  from  the  l  at  in  translations  of 
Arabic  works,  and  believed  in  the  great  im¬ 
portance- of  a  Rhemy,  and  in  transmutation, 

*  His  chief  guide  in  medicine  w  as  the  Canon 
of  Ibn  Sina,  which  he  cites  as  frequently  as 
all  those  other  writers  combined. 

*  I  he  book  that  bad  the  greatest  impact  upon 
Baton's  method  of  thinking,  and  made  him 
different  from  his  western  contemporaries, 
was  Vie  Book  of  the  Secret  of  the  Secrets  by 
9’1  -century  Zahariy  a’  al  Rari  (known  in  the 
West  as  Rha/ts),  In  Latin,  this  was  Sec  return 
Stxretorum. 

Leonardo  da  Vinci  0452-1519) 

-  Leonardo  da  Vinci  was  an  Italian  painter, 
scut  pi  or,  architect,  musician,  engineer, 
mathematician  and  scientist,  and  a  key 
figure  in  Renaissance  Europe. 

*  I  >a  Vinci  drew  Ihe  Vitruvian  Man’  a  man 
ot  perfect  proportions  in  two  superimposed 
positions  with  his  arms  apart,  appearing  in  a 
circle  and  square,  which  illustrated  the  text 
of  the  Roman  Canon  of  Vitruvius.  Da  Vincis 
drawing  was  seen  as  innovative  because 

he  said  the  man’s  centre,  when  drawn  in 
a  square,  was  not  his  naval,  as  the  Canon 
stated,  but  low  er.  How  ever,  five  centuries 


earlier  Muslim  scholars  lUtwun  til-Safu*  or 
the  Brothers  of  Purity  from  the  ID'1  century 
had  conic  to  the  same  conclusion,  saying 
that  the  centre  of  the  figure  was  only  the 
nav  el  for  a  child  under  seven  and  after  this 
the  centre  moved  to  the  groin  area. 

*  Historians  have  acknowledged  Ibn  Sana's 
Hook  of  ( i  (re,  /  fn  j ling  or  Rented} -  from 
Ignorance  as  an  inspiring  source  of  thought 
for  the  founders  of  geometrical  thought  in 
Europe,  including  Leonardo  via  Vinci. 

*  1  bn  al  - 1  tai  l  harn  i  five  n  ted  U  le  c  an  lera  t  J  >sc  Li  ra 
long  before  1  eonardo  da  Vinci,  who  pro¬ 
duced  the  full  and  developed  camera  design. 

*  !  te  ioutld  arabesque  designs  fascinating  and 
worked  out  his  own  complicated  patterns. 
The  Muslim  knot,  in  particular,  intrigued 
him  so  he  produced  two  plates  of  six  knots, 
which  were  later  reproduc  ed  in  circular 
copper  engravings  by  one  of  his  followers  in 
Milan,  around  1183  and  14S8J. 

Nicolas  Copernicus  (1473-1543) 

*  Polish  scientist  t  upemicus  i>  said  to  be  the 
founder  of  modem  astronomy. 

*  Many  of  his  theories  were  based  on  those 
ofNasiral  I  fin  a  I  iusi  and  [bn  a  I  Shat  in 
Ibn  al-Shatirs  planetary  theory  and  models 
are  mathematically  identical  to  those 
prepared  by  Copernicus  over  a  century  later. 
Copernicus  would  have  come  into  contact 
with  these  in  Italy,  where  he  studied. 

*  Another  influence  on  Copernicus  is  believed 
to  have  been  the  famous  Toledan  Tables 
written  by  at  Zarqali,  who  was  born  in  I02B- 

*  It  is  known  that  lie  relied  heavily  on  the 
comprehensive  astronomical  treatise  of  al- 
flatlani  1ii.il  included  star  catalogues  and 
planetary  tables  ofal-Battuni, 

*  He  relics  profusely  on  a  I  Zarqali  and  at 
Battani  in  his  book  Dc  Revolutiombus. 


Tycho  Brahe  (1546-1601) 

*  This  leading  Danish  Renaissance  astronomer 
was  credited  for  many  influential  works, 
including  the  production  of  the  quadrant 
and  one  of  Europe's  leading  observatories. 

*  I  le  is  renow  ned  lor  rediscovering  the  Moons 
variation,  which  was  first  discovered  by  a 
Muslim  astronomer  Mohammed  Abu  at- 
Wafa  al  Bouzjani  about  sis  hundred  years 
earlier. 

<  I  he  instruments  used  by  this  famous  1 6rl 
century  observational  astronomer  were 
very  similar  to  those  used  by  Muslim 
astronomers.  His  famous  mural  quadrant 
was  like  those  developed  in  eastern  Islam, 
esped  a  II  y  by  a  s  t  ro  no  me  r  i  at  ji  al  l  )i  n . 

Johannes  Kepler  (1571-1630) 

*  Kepler  is  renow  ned  in  (he  West  for 
discovering  the  laws  t>l  planetary  motion; 
his  work  on  optics;  as  the  founder  of  the  first 
cor  rect  mathematical  theory  of  the  camera 
obscura;  and  the  EirsS  correct  explanation 

of  the  working  of  the  human  eye,  with  an 
upside-down  picture  formed  on  the  retina. 

*  Ibn  al-Hait ham's  influence  can  easily  be 
detected  in  Kepler's  work,  as  the  former 
had  revolutionized  optics  six  hundred  years 
earlier.  His  Kitah  at  Marnzir  or  Book  of 
Optics  was  translated  into  Latin  by  Gerard 
of  Cremona  and  called  Perspective  or  Dc 
aSpectibus 

■  Both  Kepler  and  Descartes  relied  upon 
[fotl  al  I  lait  ham's  studies  on  the  refraction 
of  light,  and  Kepler  took  up  where  Ibn  al- 
Hait  ham  left  off. 

-  Me  developed  the  camera  obscura  after  its 
first  discovery  by  Ibn  al-1  lailhatn,  improving 
it  with  a  negative  tens  behind  the  positive 
lens,  w  hich  enlarged  the  projected  image 
(the  principle  used  in  the  modem  telephoto 
lens). 
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far 


NlCftlillu  C"rs[iersiit.u?, 

(1473-1543) 


Tydio  Brahe  ( 1 546- 1601 ). 


lfr':  century  close-up  ol  a  manuscript 
showing  an  Ottoman  military  camp,  \ 
This  ss  MTiyll  pari  o\  a  lar^e  manuscript 
depict  tng  a  n  ar  m  y  camp  i  n  v,ii  kh  ihere 
Jj  a  hamar  including  hot  food  take-away. 
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TIMELINE 


'How  soon  we 
forget  history.../ 

George  Washington 


Follow  the  timeline  inside  to  see  how  everyday  th:ngs  we  take  for  granted,  like 
papermaking,  distillation,  hospitals  and  education  migrated  from  the  East. 

Though  they  were  pioneers  in  many  cri'  cal  aspects  of  human  development, 
Muslims  were  not  invincible  War  and  d'sease  took  their  fatal  toll  so  that  by  the 
161h  century,  the  rems  of  the  chariot  of  civilization  passed  on  into  Europe,  which 
became  the  new  cradle  of  societal  development. 


But  as  Francis  Bacon  said  in  the  ^dvoncemenf  of  teaming.  It  is  the  true  office  of 
history  to  represent  the  events  themselves,  together  with  the  counsels  and  to 
leave  the  observations  and  conclusions  thereupon  to  the  liberty  and  faculty  of 
every  man's  judgment 

T  ^ 


Islamic  Events 


80O 

Caliph  H^ur’idi-Rri’.hnl 
presents  CKiwff  m?f/ie  with  ,t 
c  icicSt  That  strikes  the  hour  a 


80T 

AMK.intJi  discover  the  stiaiM  cl 
decryption  of  crwJflFVilvsK 


8S9 

AI-QdrJwiyu 
in  Fez  is  com 
Falimii  al-Fih 


632 

Prophet  Muhammad 
(p'buh)  diet  arid  Abu 
Bakr  bEccmes  the 
h's-t  caliph 


691 

Budding 
begins  el  the 
Dome  of  the 
Rock  Mosque, 
Jerusalem 


TO 

Firs!  rrtnbori  of  a  paper 
mill  m  baghrisd 

787 

Building  begins  cm  the 

Grand  Mosque  ot  Cordoba 

710 

hkifri  70,6  I 

reaches  Caliph  Hanm  al-Rashid  establishes 

Sp^in  ihe  He  use  of  Wisdom,  Baghdad 


644 

A  windmill 
powering  a 
rnilt  EtMTP  rS 
r_i  l  in  the 
ftxsuin 


province  nl 


5  is  tan 


661 

The  Umayyad 
dynasty  runs  the 
Caliphate  from 
Damascus 


722 

Jabir  ibr 

Hayyan  is 

born  in  Irani 
and  becomes 
"the  la!  her  nl 
chemrstry" 


7S0 

Tfm  Abbasjds 
overthrew  I  he 
Umayyads  with 
a  rew  capital  of 
Baghdad,  Spam 
is  ruled  by  an 
ti'mayyari  family 
descendant 


7SO 

Mathematician 
abKhWarirmi  is 
born  and 
contributes 
algebra,  algorithm 
ard  the  introduc' 
bon  oF  zero 


777 

Al-Fizan  (d.777) 
becomes  the  lust 
to  construe! 
astrolabes 


858 

Ai-b.itta-.i  is  t'lum  arid 
d€  termini's  astronomi¬ 
cal  measurements 
with  tide  accuracy 


850 

Eanu  Musa  bred  ■ 
publish  Their  most 
renowned  engineer  • 
i  ng  Treatise  i tab 
al  Hryorfflcioli  cf 

inpeniOUS  tk-.'ir  rj> 


m 

*  C  liph  d-Ma'mun 
expands  the  House  of 
VVcsdom 

■  Tr  a  of.  I  St  ton  worts 
begins 


828 

The  world's 
tarst  observe 
Tory  at  =  I 
Sbammasiyah 
of  Abi  Mansur, 
near  ftaghdad. 
opens 


I 

European  Events 


MM 


I 


7B5 

King  Olia  mints  a  Gold 
MarcuSy  imilatmg  the 
gold  dinur  ol  the  Abb*  Sid 
Caliph  AJ-Mansur 


FpurnlStmn  for  SCiSiTCi- 
T«hnc  loqy  and  Ci  ml  i&alior 

€  2007 FSTC 


VrfSItv 
EC  by 


than  is  bom  (dies  in  925)  and  discovers 
difference  between  measles  and  smallpox 
a  so  writer  (fit:  first  soap  recpe 

BB7 

Abbas  ibn  Furnas  dies  in  Cordoba, 
after  bu>ldirg  a  flying  machine, 
manufacturing  gl-ass  and 
establishing  is  crystal  industry 


900 

Tbe  Fatimids  rule  Egypt  and 
Africa,  then  nire  years  later. 


972 

Al-Azhan  ufiivervilv 
was  founded  by  the 
Falimids  in  Cairo 


965 

I  bn  ai-Haitham  is 
bom.  He  later 
provides  the  screnblic 

EKptanStLon  nt  vision, 
and  significantly 
develops  tbe  field  oi 
Optics 

North 

Sicily 


957 

Al-Masudi,  a  cartogra¬ 
pher  and  travel  historiar, 
describes  his  visit  to  the 
Oilfields  of  Baku 


950 

Al- Farabi  From  Baghdad 
invents  the  rebec,  the 
ancestor  cH  tbe  violin 


936 

Al-7ahrawi  is  born 
in  Cordoba  and 
introduces  cat  gut 
and  instruments 
into  surgery 


971 

AS- thrum  is  considered  as  a 
key  founder  of  modem 
iTtKOPOmetry 


9B0 

Loading  physician  Ibn 
Sina  is  born  and 
discovers  that  disease 
spreads  IhroLgh 
amtanUryited  water 
and  tuberculosis  is* 
contagious 

968 


1110 

Ibn  liiFity!  is  born  and  writes  Fhc  Story  u{  Hr.yy  iftn 
Vwjfdr:.  an  inspiration  for  Rpfcrnsow  Crusoc- 

1099 

Al-ldrisi  is  horn  anf  produces  a  world  map  [Jus  ihe  first 
known  globe  tor  Nocm-an  King  Roger  II  of  Sicily 

10B5 

Ibn  fiassal's  FlnoE  o|  /UjnruTfure  revolutionises 
iarming  He  is  frero  Tcfedo.  Spain 


7066 

The  Nizamiyya  madrasc.  tbe  first 
school,  is  built  by  Hiram  al  fvlL.lt 
(K'lF!  10921,  the  Sel| ut.  minister 


1056 

The  Al  Micravifts  establish  their  rule  over 
North  Africa,  Morocco,  Algeria  and  Tunisia 


Building  bogms 
on  the  Gab 
Marduim 
Mosque  mi 
Toledo,  Spain 


1040 

The  Sel|uks 
of  Isfahan, 

kan  conlesl 
the  Abhasjds 
in  Baghdad 


1009 

Asironcmer  ibn  Vunus 
dies  jo  Cairo  at  tor 
inventing  the  Rapqas 
tor  t-r  e  keeping  fthe 

nr'nnirli  ml 


E'rglish  monk  Burner  i  also  knov.  .  Constartine  the.  African  moves 


as  Oliver)  of  Malmesbury  lumps  I 
From  a  tower,  attempting  lb  fly 


hem  funiSra  tb  Monte  Casstno  and 
then  fi&lcrnp,  initiating  the  iransfcr 
ol  Islamic  medicine  lo  Europe 


1066 

The  Norman  porqLesI  of  England  triggers  the  Flow  oi  Muslim  moEiFs  ard  ideas  into  the  oountry 

1085 

-  A  centre  of  translation  jL  Toledo  is  established  converting  Arabic  books  into  Latin 
*  The  Christians  take  Toledo  aod  its  library 

1096 

The  F  irSt  C  ru series  begin  providing  a  gcod  opportunity  of  contact  with  Muslim  learning  and  civilization 

1098 

The  fins!  nb  vaulting  appear  in  Durham  Cathedral  introduced  by  the  Normans 


mz 

Petrus  Alphposi,  a  Spanish  Jew  converted  lo  Chfrslianitv.  becomes  a  member  of  Hie  team  of  physicians  of  King  Henry  i. 
Petrus  introduced  isLgmic  astronomy  to  England,  ard  translated  tests  trom  Arabic  for  the  first  English  scientists 

1120 

The  tower  ct  51  Edmund  at  Bury  in  England  is  built  jn  a  Muslim  fashion 


1129 

Lalys,  a  Muslim  prisoner,  is  taken  by  his  master  Richard  da  Grandville  to  England  to  build  the  abbey  c 
Nt-ath  In  Glamorgan  C  Wales)  He  impresses  king  Henry  I  who  nominates  him  as  hrs  architect 

TI30  Arrow  si  its  enter  English  CdStll 


*  Darrel  of  Mcrky  travels  to  Lore 
learn  mathematics  and  astronoi 
returning  tc  England  to  lecture  i 

1143 

Robert  pt  Chester  Translates  The  Quran.  Two  years  lalef,  he  If  anslafes  work*  pf  al-Khwarizmi  an 
algebra  He  also  compiles  lables  for  tbe  longitude  of  London  (1149)  From  1  hose  of  al-Ealtani  jmr 


1187 

The  leader  Saldli  ui  -Din  -il  Ayyiit 
u-gams.  Jerusalem 


W7 

ibn  si  Baytar  is  torn  if.  Malaga  to 
become  a  leading  be-lanisl 


TOI 

bn  Khaldun  is  bom  and 
lays  the  Inundations  el 
sociology  and  eccucmics 


1206 

As  laza*i  makes 
mcchanita*  clocks  plus 
watrr  rawing  di-yirr^ 

Lrtirtd  i  crank  shall 


1210 

i  bre  NiiPi', bom  Hr  is 
fKjw  act  rf  filled  with  Ihf 
rlKrouery  ml  1  he  'lessi*'  or 
'pulmonary'  cirr  ulatinn 


becomes  the 
firsl 

Chancelnr  of 
Oxford 


1202 

Leortaiido  Rborracci 
introduces  Arabic 
numerals  and 
mathematics  to 
Europe:.  He  learnt  about 
them  m  Sepia  (Algeria) 


1236  he  Christians  take  Cord  iba 


1187  Mach  c-lasim  i 
■  nrtrodLced  in  Norwich 


U38  The  Christians  take  Valencia 


IIS  6 

The  Bichop  of  HereFord,  William  die 
Vere.  I  rave  h;  east  (ir.r-uiiii  >r  le  ruse  tern) 
ard  erccurages  the  introduction  of 
translated  Muslim  scientific  knowledge 
nto  Hereford,  Fi ..  lair 


1185 

iple  Church  *s  built  in  London 
b  fit  tmit -jtir.fr  ihr 

L  netif  tbeRgcl  lemsalem 


1250 

The  M-amSuk  dynasty  rules 
Egypt,  after  I  he  Ayyubtds, 
and  defeats  the  Morgans 


1325 

Ibn  Battuta  leaves  Targicrr  on 
his  twenty- rime  year  globe! 
journoy 


12*8 

The  Mongol  devastate 
and  rule  Baghdad 


In 


1350  Giotto'S  panting  Aforfonno  cmfl  Chief  U5«  tiraz,  bands  OF  Arabic  InscrTpbonj 
which  mack  myal  garment-,  and  other  textiles  Irnm  The  Muslim  world 


1323  IrishrTien  Simon  Simeon  and  Hugh  the  Hlutamator  vnil  the  Holy  Land  find  return 
with  inspirations  that  grc-atly  aflect  art  work  m  Engtatd  and  Ireland 


1311  The  Ecumemcd  Council  ol  Vienne  decide  to  establish  schools  at  unrvertities  like  Pam, 
OkJord  ■Roloftna,  and  Salamanca  leaching  Arabic  and  Islamic  studies 


1309  The  firs |  Liseot  paper  in  England 


1307  Dante'S  Diwnt  Corncdy  appears  arid  involves  imagery  from  Muslin  literature  like  I  rr.-  :.-i  n.  I  Mi  - 
to  heaven,  the  works  ol  Abu  al- Ala  al-Maarri,  and  Quranic  descriptions  of  hell's  punishment 


1301  The  perl  ot  Sandwich,  Kent,  receives  imports  of  Monrish  pottery.  One  of  these  dishes  is  now  alt  th 
1293  The  first  paper  null  in  Christen  Europe  is  ,-m abashed  m  Bologna 
1290  Mechanical  docks  appear 

129f  fail  ol  last  Christian  i/.utpcsis  n  tha  Holy  l  and 
1289  Eleanor  of  Castile,  the  Spanish  wife  of  Edward  I,  orders  four  thousand  pets  of  'Malik’ 

1267  Marr.O  Pfilu  '  :-! •.  he.  Iwfr  ly  innr  w."  m.r  ry 
1260  .-taper  Eaccn  publishes  his  Episfof  showing  inlkiences  of  Muslim  scholars 
1255  Queen  Eleanor,  the  Castilian  Bride  of  King.  Edward  I.  beings  Andalusian  carpets  So  England  io  her  dowry 
1254  f  nr  Allc  nsu  ei  i-cfc  u  -.stabHshes  Lai  r  ard  Arabic  colleges  ir  Sev.lie  and  commissions tN  translatic  n  of  Ac  h;  tents 
12HS  The  Christians  take  Stv  lie 

T245  St  Albert  Ihe  Great  arrives  ir.  Paris,  ss  tradition  holds,  wearing  Arab  dress 


teg  publishes  Hs 
lafcgue 


140? 

Ferdinand  oJ  Aragon 
Mid  Isabella  di  Casllfe 
erd  MusSim  rule  in 
Spain 


M53 

The  Gl  tomans  make 
Constant  ir<jp*p  ihsir 
new  capital 


TS13 

I'iri  Re'  is' s  Map  vj  Arnerii  ,,-. 
ddk'J  1513.  is  unearthed  in 
lW^1  it  sb-ows  An[,jrcthca  ar'd 

parts  of  America 


IMG 

The  Safayjds  srilbeii 
dyn#ily  in  (ran 


U33 

Lagan  Hdsar 
Cclebi  flies  the 
firsl  manned 
mckeE 


1577 

Tin.1  Istanbul  Observatory  (:l 
fTaqi)  al-tJin  is  finished  He 
also  invents  a  6  cylinder 
water  purrp  powered  by 
water  turbine,  makes  a 
mechanical  clock  powered 
by  gravity  and  another  one 
by  helical  ly  wound  spring 


1452 

Leonardo  dti  Vinci  is  bnm 
□rawing  horn  (lye 
achievement  of  Muslrm 
scholar^  he  lays  the 
foundations  of  jhe 
European  Renaissance 


i)  SScent 


Scum  of  I  nrdor 


1518 

Cardinal 
Wdfsey 
orders  sixty 
Dariavcene 
carpels 


1506 


1571 

Johannes 
Kepter  ii  born 
Drawing  Ircm 
the  works  of 
Ibr  al  Haitham, 
he  beccfnes  a 
leatJirg 
op*  icidn  of  I  he 
Renaissance 

1564 

Galifeu-  Galilee  is 
born  {dies  in  1642) 

ms 

The  first  German,  arid 
probably  European, 
observatory  is  built  in 

1543  ’  ^“El 

Nicholas  Copernicus  publishes 
Ue  flevtVjjfi  embus 

1537 

*  A  portrait  madt  for  Henry  Vlll  by 
Hclbetn  shows  him  standing  un  a 
Turkish  carpel  with  its  Ushak  ib.ir 
-  Jbn  Kushd'j  Gcneraf  Rules  of 
Mfdirine  is  translated  into  Latin 
as  Colfrpet 


1628 

William  Harvty 
explains  the 
cieculatory 
system  wilhou! 
mentioning  Ibn 
IVaFis 


tellun  Baya?iri  invites  Mich  elangelo  Co  perform  the  bridge 
construction,  but  negotiations  Fall  Ihrough 


1457 


Vi.' lior:  puhli  he s  d  translation  cl  of-T^sn/  by  ai-Zahrawi  Basd  1 1641  J 
|  and  Oxford  {177fc)  IcJlow  sur 

1492 

*  Columbus  lands  in  the  New  World 

*  The  Christians  take  Granada,  the  last  Muslim  stronghc  -d  in  Europe 


*643 

is, tap  Newlon  is  born 
fetes  m  17271 


1650 

A  Turkish  ruTchanl  Pdspua  Rosee 
first  brought  coffee  into  the  UK 


165B 

A  cafe,  tailed  'Sultancss  Head'  ij 
opened  m  Ccrnhifl.  Lloyds  of  I  ondun 


1669 

Lriuis  XIV  receive  the  Ottoman 
ambassador  Suleiman  Agha.  Ag/ta 
introduces  France  Ip  coffee 


1679 

The  Turkish  bath  or  'bsgr, : T  k  opened  al 
Newgate  Slree*  r  j  iw  Gath  Street,  in  Lender  1 


1710 


Sir  Christopher  Wren  designs  St  Paul's  usir^  Ihr  duality  of  d 
drd  minaret  departed  Ln  Muslim  mosques.  It*  dome  was  ra 
SCiumches.  another  Muslim  Eraditrar, 


1593 


The  CtJrtpn  of  Jbn  Sir’O  is  printed  in  Rome  arnl  ^Ir  scon  become 
a  staple  in  European  medical  curriculum 


Map  of  Major  Muslim  Contributions 


Dar  al-lstam,  ar  the  Muslim  world,  stretched  aver  three  vast  Cities  in  the  Middle  East  and  Spain  became  gEobdl  centres  of 

continents,  from  Toledo  in  Stain .  through  Arabia,  Indonesia  to  culture,  trade  and  learning.  Them  atmosphere  of  tolerance  and 

China  and  as  tar  south  as  East  Africa.  It  reached  its  peak  in  the  l2,h  creativity  stirnuEatsd  grour;dbreakm£  Muslim  advances  sr  medicine, 
century  under  the  Abbasids,  EnRineerinu,  philosophy,  mathematics,  astronomy  and  architecture, 

so  explore  the  map  below  to  see  what  happened  where  -  and  when! 


(1059*1166) 


MCreCnw 


AMdns  ftK  c  (kfi-.misno-ipdljy  t  he 
rjar.iian  liing  of  Sic  ly  Roger .  to  m . 

map  He  prod'Ji'fid  an  a  l-ss  of  sevfl  r 
mauS  La‘  cd  the  niKT*df  Rove  shoe 
ead h  was  round  which  w?s  a 
mrw  itidn  held  by  Muslim 

n*wei  .a-t  nu  nudr  i  silver  k  i  T 
^  ttrfn  Ihe  Ofi  r1 


Authors  and  Treatises 


Below  are  the  titles  of  manuscripts,  treatises  and  books  of 
some  of  the  Muslim  scholars  mentioned  in  this  book,  and  details  of 
where  some  of  these  can  be  found. 


I  dealing  original  manuscripts  is  difficult 
because  often,  since  a  thousand  years  have 
passed*  they  don1 1  exist  any  more.  Reasons 
for  Ibis  vary  from  libraries  being  burnt  in 
the  Middle  Ages,  wars  and  natural  disasters 
to  medieval  scholarly  rivalry  leading  to  the 
manuscripts  being  destroyed,  and  lack  of 
preservation  over  the  centuries.  Thousands  of 
original  manuscripts  also  remain  to  be  cata¬ 
logued  in  many  libraries  and  some  have  yet  to 
be  located,  f  xperts  say  there  are  as  many  as  5 


million  manuscripts  and  only  about  60,tM)0  of 
them  have  been  edited. 

Fortunately,  copies  and  translations  of  Ihe 
manuscripts  have  been  preserved  diligently 
over  the  centuries  in  many  libraries  such  as  the 
British  3  ibrary  (London),  Topkapi  Palace  Mu¬ 
seum  Library  (Turkey),  Suleymaniye  library 
(Turkey ),  National  Library  of  Medicine  (USA), 
Princeton  University  Library  (l  S A),  Vatican, 
i  ibrary,  Leiden  Library  (I  I  oil  and)  and  Cam¬ 
bridge  and  Oxford  University  I  ibraries  (UK). 


Home 

On  the  Coffee  Trail 

'Abd  al-Kadir  h  Muhammad  al- Ansar i  al- 
Djaziri:  Unidat  al-Sajuu  ft  hill  at-knhwa. 
Partly  ed.  in  De  Sacy,  f  '.hrcstuniath it  A ra(?t\ 
2nd  edn,  Paris,  1826. 

'Abd  a 3  Kadir  b  Shavkh  b  at  Aydarus: 

Sajwat  al  Safwafi  bay  a  is  Imkm  al-kahmt. 
MS  Berlin,  Alihvardl,  VeTzeichnis,  Nn. 

5479. 

Clocks 

Al-Jazari:  Al -Jams'  bay  a  al-  Urn  at-Nafi*  tea 
.cfmmf  al-Hiyal,  or  'The  Booh  oj  Knowledge  of 
Ingenious  Mechanical  Devices.  Suleymaniye 
I  ibrary,  Ayasofya  3606,  The  Metropolitan 
Museum  of  Art,  New  York,  USA  lias  a 
page  of  i  his  book.  The  page  is  called  'Kttab 
it  maYifat  aJ  -hiyal  al  handasiyya'  and  was 
written  in  Syria,  It  is  from  the  Mam  Ink 
period  and  is  dated  1315.  Ihe  original  book 
was  written  in  1206. 

Al-Jazari:  lexis  and  Studies.  Collected  and 
reprinted  by  Fuat  Sezgin  in  collaboration 
with  Farid  Benfeghoul,  Carl  Ehrig-Eggert, 


Eckhard  Neubauer.  Frankfurt  am  Main: 
Institute  for  the  I  iistory  of  Arabic- Islamic 
Sci  e  nee  a  I  I  he  J <  >h  a n  n  Wt  i 1  fga  ng  C  joe  t  h  e 
University,  2001. 

Taqi  al-Din:  Al-Kcnvaktb  al-dttrriyya  ft  tit¬ 
he  tujanmt  al-dawriyyn,  or  Pearl  Stars,  on 
('ye  Is  e  Water  Clocks.  C  ai  r  o,  Dar  al  -  Kutu  h, 
Miqat  557/1. 

Taqi  al  1  >in:  Alai  al-msadiya  li  Zij  al 
shahinshuhiyya.  I  .ibrary  ol  1 1 w  Tbpka p  i 
Palace  Museum,  1  lazine  452. 

Taqi  al-Din:  Rnybanat  al-ruh  fi  rasm  ai-saat 
ala  mustawfl-sutuh.  Vatican  Library  1424. 
Tekeli,  Sc  vim:  ihe  Clocks  ttt  the  Ol  toman 
Empire  in  the  /6",J  Century  and  Taqi  at- Din's. 
'Vie  Brightest  Stars  for  the  Construction  of 
the  Mcchtmieal  ( looks'.  Ankara  1966. 

Chess 

Al  i  tanbali:  Kitab  til  iHWmtlutj  al  tjitalfi 
lab  til  shat  rank  or  The  Book  of  the  Examples 
of  Warfare  hi  the  Came  of  Chess. 

Al-Suli;  Kitab  al-shatranc,  or  Muttiahah 
Kitab  al-shatranc.  Suleymaniye  l  ibrary,  I. ala 
Ismail  560. 


Al-Suli:  Kitab  ul- shut  huh  .  Pub,  by  Fuat 
Sezgin,  Frankfurt:  InstiLut  fur  Geschiehte 
der  Arabivch  EsUmisclicn  Wissenschaften, 
1986, 

Cleanliness 

Al  Kindi:  Kitab  kiiniyo'al  ‘it  rival  taddat, 
or  fitXtk  of  tin :  (  lirimstry  of  Perfume  uiul 
Distillation*.  German  translation,  entitled 
Bitch  ubvr  dieChanie  tics  Parfurns  uutl  die 
Distiliationaj,  by  K  Garbers,  Leipzig  1948, 
Al-Zahrawi:  Al-Tasrif  ii-man  \tpza  an 
al-taalifiw  Al-  Tasrif  or  The  Method  of 
Medicine  or  The  Arrangement  of  Medic  me. 
Suleymaniye  Library,  Hacibesir  502,  and 
Khizana  a  I  llasaniyya,  Rubai  144. 

A I  Zahrawi:  Texts  and  Studies  I.  Ed.  by  Fuat 
Sezgiu;  puli,  by  Ma/eu  Amawi,  Carl  Fhrig 
Hggert,  Kc k  hard  Neubuuer,  Frartkfuit: 
Iiislitul  fiir  Geschiehte  der  Arabisch 
Islam  isc  hen  Wissenschaften,  1996, 

Trick  Devices 

Banu  Musa  brothers:  Kitab  al-hiyal  al- 
Htindasiyah,  nr  The  Book  of  ingenious 
Mechanical  Devices .  Vatican  Library  317/1, 
Cairo  (Taymur  Nina  a  69). 

Banu  Musa  brothers:  Kitab  cil-hiyut  of 
Hnmi  .Musa  h  Shaker,  Ed,  by  Ekrudeddin 
Ihsamtglu;  pub.  by  Atilla  Bin 
Al-|azan:  Al-fami’  bayna  al-ilm  ien  al- 
iinuil  al-naffi  simuit  al-hiyal,  or  The  Book 
of  Ingenious  Devices.  Haiab:  Masadir 
vva  -  d  i  rasat  fi  tar  i  kh  a !  -  u  In  m  a  I  -  A  rah  iyah 
a  l- Islam  ry  ah,  2.  Jamiat  Haiab,  Mahad  aJ- 
Turath  al-Ilmi  al  Arabi,  1979. 

Vision  and  Cameras 

Jhii  al-I  lait  I  lam:  Kiiab  al-  Manazir,  or  Book 
of  Optics*  known  Li  Latin  as  De  aspeetibus, 
or  Perspective.  Suleymaniye  library, 
Ayasufya  2448.  The  Library  of  Congress, 
USA  has  a  copy  of  this  book.  this  L6|h 
century  copy  is  in  Latin,  entitled  O plicae 
thaisums.  LibraryA  all  Number  QC353. 

A  33 1 6, 

77ic  Optics  oj  lb  it  Al-Haytham.  Trans,  with 
introduction  and  commentary  by  A  I  Sahra. 


Studies  of  the  Warburg  Institute,  vol.  40. 
London:  Warburg  Institute,  University  of 
London,  1989, 

Kani  a  I  al-Diu  al-Farisi:  Tonqdt  al- Manazir 
li  Zaivilobsor  wa'l-Basair.  Stikyrnaniye 
Library,  Ay  usd  y a  2598  . 

Sound  System 

Al -Farabi:  kituhul  Music ji  ai  kabir.  nr  7 he 
Great  Be*ok  of  Music,  Istanbul,  koprulu 
Library  953, 

Al-Farabi:  kihib  al-Musiqi  til  kabir:  Ed. 
by  Eckhard  Xeubauer.  Frankfurt:  lust  i  tut 
I  iir  Gesc  hichle  der  Arabisch  -Islamischen 
Wissertschafen,  1998, 

Saha!  Din  al  Bag! i dat i i  al  -  U ri liu ivi :  K itab 
ukMusiqi,  Vatican  I  ibrarj  319/3, 

Carpets 

Ibn  Badis:  Vmffat  al  Tut  Sab  wa  Uddat 
Dhawi  al-Albah  or  Staff  of  the  Scribes. 
or  'Book  of  the  Staff  of  the  Scribes  and 
Implements  of  the  Discerning  with  a 
Description  of  the  Line*  the  Pens,  Soot 
Inks,  Lie,  Gal]  Inks,  Dyeing,  and  Details 
of  Bookbinding’  in  M  Levey,  Medicin  al 
Arabic  Book  making  and  its  Relation  to  Early 
Chemistry  and  Pharmacology.  Transactions 
of  the  American  Philosophical  Society,  New 
Sen.  Vol,  52  No.  4  (1962),  pp,  1  79,  Copy 
of  MS:  Oriental  Institute,  University  of 
Chicago  A 1 2060. 

I  School 

Schools 

Al  Gha/zaii:  lhya  L..‘luin  al  Din,  nr  71  if 
He  rival  of  Religious  Sciences,  Ed,  by  Badwi 
Tabana,  1957;  New  Delhi:  pub.  by  Nusral 
Ali  Nash  for  Kitab  Bhavan,  1982,  The  Van 
Pell  Library,  University  of  Penns*  Ivania, 
USA.  Library  Numbers  46143,  52276  and 
65623, 

Libraries 

Al-fahiz:  Al-Bayan  wa*l-tabybu  or  Eloquence 
and  Elucidation.  Yale  University  Library, 
USA,  Ed,  by  Hasan  Sandubi*  Adab  al  Jahiz, 
Cairo,  1345  1346(1926  1927), 


Authors  and  Treatises 
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Al-Jahiz:  AKBayan  wa'l-tabyin.  Ed.  by 
Abd  ossa  lam  [Muhammad I  Harun.4"'  edn, 
Cairo:  Maktah  al-Planei,  1975. 
Al-Muqaddasi:  Ahst m  al-Tatjasim  fi 
Mar  [fat  al-Aqalim,  or  'The  Bat  Divisions 
for  Knowledge  of  the  Regions.  English 
[Translation  by  G  S  A  Ranking  and  Rlzkallah 
F  Azotx  Bombay,  1897-1910.  Re-ed.  by 
Fitai  Sezgin,  1989,  Cambridge  University 
]  ibrary,  Cl  K  has  an  English  copy  of  this 
book  translated  from  Arabic.  I  .ibrary /Class 
Number  8 1 1  Pb.6.2l 4. 

Mathematics,  Trigonometry 
and  Geometry 

Abu  a! -Wafa’:  Kitab  a!  Honda  sa,  or  Book 
of  Geometry l  Cambridge  University 
Library,  UK  has  a  French  copy  of  this  book 
(Manuscript  Persian  no.  169,  ancien  fends 
de  la  Bihliotheque  imperlale,  par  M  l 
Woepcke).  Library  Number  JV.  3  2.59. 

Abu  at- Wafa’:  Kit  ah  fitna  ycihtaju  day  in 
nl-suni  nnjumft  omat  a!  handtisiyyu,  or 
On  7  hose  Parts  of  Geometry  Seeded  by 
Craftsmen.  Suleyman  i  ye  library,  Ayasofya 
2753. 

Al- Baghdadi:  Kitab  at-lakmila  fi  i Imat- 
Hisab,  or  Book  of  Completion  on  the  Science 
of  Arithmetic.  Suleyman  iye  Library;  Laleii 
2708/1. 

Banu  Musa  Brothers:  Tahriru  Kitabi 
Ma'njat  Mhiihal  al  ashkal  al  BasiUit  id- 
Kuriyya.  Istanbul,  Koprulu  Library,  I  .  Kisim 
930/14. 

Al-Biruni:  Kttab  al-Athar  id-Baqiyya  an 
at -Quran  al-Khaliyya,  or  Chronology  of 
Anctent  Nations,  also  known  as  Ves/rge  of 
the  Past.  Suleyman  iye  Library,  Ayasofya 
2947,  and  Edinburgh  University  Library, 
UK. 

A l  Biruni:  Kitah  al-  Athar  ui  tkiqiyyu  ait 
al  Quran  td-  Khaliyya,  or  Chronologic 
oriental! schcr  volker ;  Ed.  by  Fuat  Sezgin; 
pub.  by  C  Eduard  Sachau.  Frankfurt: 
Institut  fur  Geschichte  der  Arabisch- 
Islamiscben  Wissenschaften,  1998. 


Al-Biruni:  Kitah  Miujatid  dm  al  hay  a  la 
trigonometric  spherique  ehez  les  arahes  de 
Test  a  la  fin  da  X  sicclc,  or  Kitah  maqalid  dm 
al-hnya.  Ed.  by  Marie  Therese  Debarnot. 
Damas:  Institut  Franyais  de  Pa  mas,  1985. 
Al-Farabi:  Mtupda  fi  Ihsa  al-Uluin,  or  The 
Book  of  the  i ‘.numeral ion  of  the  Sciences. 
Istanbul,  Koprulu  f  ibrary.  Koprulu  1604/1. 

A I  Farabi:  Maqala  fi  Ihsa  til  Ulum,  or 
Catalogo  tie  las  cicadas,  Ed.  y  traduce  tan 
castellana  por  Angel  Gonzalez  Palm  via - 
Madrid.  Uni  vers  idad.  facullad  de  Folosofia 
y  Lelras,  PuHicadones.  Madrid:  Imp.  de 
Estanislao  Maestre,  1932. 

Ibn  Sina:  Risala  dtir  Handnsa,  or  Treatise  on 
Geometry.  Calcutta  {curz.  394-565). 

A I  Karaji:  A/  Pahrift’l  fahr  mi  7  Muqabahi. 
Istanbul.  -Suleyman iye  Library,  I  lusrev  Pass 
257/7. 

Al  -  Khwarizmi:  Kitab  al  Mukhtasar  ft‘l  Hisab 
al- fair  wal-Muqabala,  or  Compendious 
Book  of  Calculation  by  t  bmplction  and 
Balancing.  Medina,  I  likmat  jabr  4,  6. 
Princeton  University  Library,  New  Jersey, 
USA  has  a  copy  of  this  book.  It  contains 
y  Igt’bra,  i  i Itt'g  rat  ioi  i ,  simple  ecj ua  I  tor i  s , 
surveying  and  testamentary  regulations  for 
divisions  ill  inheritances. 

Al-Siddiqi:  Risala  ft  I  handasa ,  or  l  realise 
of  Geometry.  Suleyman  iye  Library,  Ayasofya 
2736, 

Al-Tusi:  Ai-}abr  tva'l- Muqabala.  Vatican 
Library  317/2. 

Umar  al  Khayyam:  RistdafTl-harahirt  ‘ala 
masa'd  al  jabr  wa’l  muqabirfa,  or  Treatise  on 
Proofs  of  Problems  of  Algebra  and  Balancing. 
Cairo,  Kiyada  898/3,  Columbia  University 
Library,  USA  also  has  a  1 3"'  century  copy 
from  Lahore. 

Umar  al- Khayyam;  Mushkilat  al- Hisab,  or 
Problems  of  Arithmetic.  Leiden  199. 

Chemistry 

Jabir  ibn  I  layyan:  Kitah  al-Sab'itt,  or  Book 
of  Sc  cent y  Treatises  on  Alchemy :  Istanbul 
University  S  ibrary,  AY  6314.  This  book 


contains:  Al-khawass  al-Kabir'  or  Great 
H ot  ik  ol  ( ’  lit  i  n  i  cal  I  Jrupr  rt  i  cs’ :  HA1  ,\  l  awa/.i  1 1, 
or  "The  Weights  and  Measures1;  7\1  Mizaf 
or 1  ‘I he  Chemical  (  aimbinaUoti1;  and  LAl 
Ashaghl  or  "Ihe  Dyes' 

Jabir ibn  Hayyan:  Kittih  fiat-  Kimiya\ 
Vatican  Library  1485/1, 

Al-  Kindi:  Kittih  Kimiya'  al-Utr  wa't-tas'idat. 
See  “Cleanliness1  section. 

Al  Ka/i:  kr/ifh  ul  A$rar,  or  7  he  Book  of  the 
Set  ret  of  the  Secrets,  Istanbul  University 
Library,  Sarkis  at  Y.*  77.  and  the  National 
Library  of  Medicine,  USA.  MS  A  33  item 
9.  It  contains  a  description  of  laboratory 
equipment. 

Story  Corner 

Ibn  Tufayl:  Hoy  y  dm  lunpui.  or  Alive*  Sou 
of  Awake.  Cambridge  University  Library, 
Call  Number,  BFNSI.Y.5.C.91,  printed  in 
Egypt. 

Ibn  Tufayl:  Hayy  dm  Ytujzan.  Ld.  by  A 
Amin  (1952);  trails,  by  L  h  Goodman.  New 
York:  Twayne  Publishers,  1972. 

Market 

Agricultural  Revolution 

Ibn  al  Awwam:  KiUihal  Tihiha,  or  Book 
of  Agriculture.  Istanbul  University  Library, 
TV  5823  and  Library  of  the  Topkapi  Palace 
Museum,  Hazine  429.  I  here  is  also  a  French 
copy  in  the  Library  of  Congress,  USA, 
entitled  Le  livre  Tiigrktdturc  d'  Ibn  Amm?. 
Library/Call  Number  S.493.I, 181-1. 

Ibn  al- Awwam:  Kittih  ui  f  itaha  oi  Le  livre 
de  hagrk ult un\  Ed.  by  Fuat  Sev.gin;  traduit 
de  fArabe  par  )  J  Clement  Mullet.  Frankfurt 
inn  Main:  Institute  lor  the  History  of 
Arabic- Islamic  Science  at  the  Johann 
Wolfgang  Goethe  University.  2001. 

Ibn  Vahshiyya:  El-F-ihiluitun-nehatiyye,  or 
Digriculturc  ntibateeime,  Ed.  by  Tavtik  Lahd. 
Damascus:  Institut  Fran^ais  de  Da  mas, 

1995, 

Kusami:  FilaiuUiin-Nalmtiyyc,  or  The 
Book  of  Nabatean  Agriculture,  vols.  1-VI1. 


Ed.  by  Fuat  Sezgin,  Frankfurt:  Institut 
fur  ( 1  esc  h  ich  E e  d  e r  A  ra  hisr  b  I  slam  i  schen 
VV  issensch  a fteo,  1 984. 

Al-Masudi:  Mum}  al-dhaluib  wa  Aladdin 
al-jawhar,  or  The  Meadows  of  Gold  and 
Quarries  of  Jewels.  Sakarya  University, 
llahiyat  Faculty  Library;  193,  The  Library  of 
Congress,  USA  also  has  a  copy.  Library /Call 
Number  Dl  7. M 32. 

A I  Masudi;  Miiruj  al-dhrthab  wa  Ma'adin 
al-jawhar,  sols.  I  VI.  Fd.  by  Muhammad 
M uhy  i dd  in  Abdu  I  ha  mid.  A I  -  Maktaba  al 
Tiearat  a  I  Kubra,  1964. 

Farming  Manuals 
and  Ecological  Balance 

Ibn  al- Awwam:  Kitab  td- ft  inha.  See 
Agricultural  Revolution  sect  ion. 

Water  Management 

Al-Karaji:  Kitab  hit  that  af-miyah  al- 
khafiyyat,  or  Extraction  of  Underground 
U'uterj.  India,  Patna,  Oriental  Public 
[  ibrary  at  Harikipore,  2468/32, 

Al  Maqri/i;  Kitab  al  Suluk  li  Marifat 
Pineal  al  Mnluk,  or  Book  of  Entrance 
to  the  Knowledge  of  the  Dynasties  of  the 
Kings.  Pub  by  Said  A  Y  Ash  our.  Cairo: 
Matbaat  Dar  al-Kutub,  1 970.  I  he  Library 
of  Congress,  USA  has  a  I9l!l  century  copy 
of  this  hook,  entitled  Al  Tibr  al  Masbuk  fi 
Dhayl  al  Sultik.  Library/Call  Number  DT96 
S2S.I897,Arab- 

Al  Nuwayri:  Nihayat  a!  Arahf  ha  min  al 
Adah,  or  Ihe  Arab  Art  of  Manners,  Cairo: 

I  )ar  a  I  ku  tub  al  M  isri  ya  h ,  192  3 . 

Raising  Water 

Al  Jazari:  Al-jamY hay, n  al-’llm  a! -Naff  vv-fi 
sinaht  al-Hiyah  See  “Clocks’  section, 

Taqi  al-Din:  Turaq  al-Saniyya  fi  til- Aim 
al-Ruhaniyya.  or  Ihe  Sublime  Met  Boris  of 
Spiritual  Machines.  Cairo,  Paral  kutub, 
Miqat  4. 

Dams 

Al-ldrisi:  Nuzhut  ahMushtaqf  ‘khti rak  al 
Aftuj  or  At- Kitab  al  Rujari,  or  A  Recreation 
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for  the  Person  who  Longs  to  Traverse  the 
Horizons  or  Book  of  Roger  Suleymaniye 
Library,  Hus  rev  Pasa3I8,  Rome  1592,  re¬ 
ed.  by  l  li at  Sezgin,  1992.  A  copy  is  found 
at  The  Naradna  Biblioteka  Sv.  Sv.  Kiril. 
i  Metudii  (NBKM),  Sheri  f  Khali!  Pasha 
Collection  St  Cyril  and  St  Methodius 
National  libraries,  Bulgaria, 

Windmills 

A I  Masudi:  Muntj  oldhahob  wa  Maudlin 
al  fenvhti r  See  Agricultural  Revolution' 
section. 

Trade 

I  bn  Hawqal;  Kit  oh  al-Masalik  wa-al- 
Mamatik,  or  'I  he  Book  of  the  Routes  of  the 
Kingdoms,  or  Opus  geographicutn  auefore 
Ihn  Haukat  (Surat  al-ard).  lid.  by  J  !  I 
Kramers.  1-2,  Lugduni  Batavomm,  1938 
1 939;  rc-cd  by  Fqal  Sezgin,  i  992, 

Commercial  Chemistry 

Ibn  Bad  is:  Umdat  al-Kuttab  wa  lI  i  Idat 
l  )hawi  al’Albah  See  'Carpets’  section. 

A I  Kindi:  Kitab  Kimiya' al  'hr  wa't-tas'idaL 
See  'Clean Ei ness'  section. 

Paper 

Ihn  Badis:  Untdat  at-Kultab  w>a  ‘Uddat 
Dhawi  al-Albak  See  'Carpets'  section. 

Ibn  1  lawqal:  Kitab  al-  Kiasafik  wu  ui 
AliWhitik.  See  'Trade'  section. 

Pottery 

Al  Maqrizi:  Kit  ah  al-Sufuk  li  Ma’rifat  thtwai 
(d  Miduk.  See  'Water  Management’ section. 

Hospital 

Hospital  Development 

Ibn  Jubayr:  Rihbl  Ihn  fuhayr,  tir  the  I'rtivds 
of  Ibn  fubayr.  Vale  University  1  ibrary,  USA. 
tnglish  copy.  Library/Call  number  Lod4 1 
lb:342  1852.  Trans,  from  the  original  Arabic 
by  R  J  C  Broad  hurst,  with  an  introduction 
and  notes.  New  Delhi:  Good  word  Books* 
2001,  c20G3. 

Ibn  Sinai  Af-Qumm  fit  al-Tihb,  or  Code 
of  Laws  in  Medicine,  rei erred  to  as  I  he 


Gujuij.  There  are  many  old  copies  of  ibis 
book  in  circulation.  Suleymaniye  l  ibrary, 

I  lekimoglu  .580.  Copies  [.one  in  Latin)  are 
also  in  Princeton  University,  New  Jersey, 

L.  S A.  L .  ibra ry  Mu  r nbc  rs  1  ( )79 ,  l  ( )H0 ,  ]  08 1 , 
1082  and  1083  are  kepi  as  a  part  ol  the 
Garrett  Collect  km. 

A I  Khujand  i:  Al  ialwih  ti-Asmral  Tanqih 
or  Tanqih  al-Maknun.  Vatican  I  ibrary  305. 

Instruments  of  Perfection 

Ibn  Zuhr:  Kitab  ai-Tnisir  fi  at-Mudawar 
wa  ai  tadhir,  or  Book  of  Simplification 
i  oncoming  Therapeutics  and  Diet. 

A I  Zahrawi:  AT  Tasrif  H  muti  djiza  Viri  al 
uudif  See  'Cleanliness’  section. 

Surgery 

Ibn  al  Qurt:  Kitab  al  L  inda  fi  sinant  ah 
jiraha,  or  Vie  Foundation.  Suleyman iye 
1  ibrary,  Hekimoglu  579.  I  he  Wellcome 
Trust  Library,  London,  UK  has  a  copy  of 
this  book  which  has  been  translated  as  A 
Pillar  in  die  Art  of  Surgery.  Library  Number 
Wellcome  MS  Arabic  431. 

Ibn  a]  Quff:  Ai-Shttft  fi  al  bibb.  Vatican 
1  11 ?rary,  Appem Sice  1 8  V 
Ibn  Sinai  Al-Qunitn  fi  al-Tibh  See  'Hospital 
Devd  op  ment"  section . 

Al-Razi:  Kitab  Al-Him %  or  Liber  coutmens. 
Library  of  the  Topkapi  Pa  J  ace  Museum, 
Ahmed  III  2125,  Ihe  National  Library  of 
Medicine,  USA  also  has  a  copy.  It  is  the 
nJdesi  man  use  ript  kept  by  the  library  and 
the  third  oldest  Arahu  medical  manuscript 
known  so  far.  The  book  is  dated  1094  CL. 

I  ibrary  Number  MS  A17f. 

Al-Zahrawi;  A/  lasrtfi h-man  djiza  an  al 
taahf  See  'Cleanliness'  section. 

Blood  Circulation 

Ibn  Nafls:  Shark  Tashtih  al-Qanun,  or 
Commentary  on  the  Anatomy  of  the  Canon 
oj  Avicenna.  Suleym.miye  I  ibrary,  Fatih 
362b.  I  lie  National  Library  ol  Medicine, 
USA  has  two  copies  of  this,  book.  I  ibrary 
Numbers  MS  A  21  and  MS  A  56. 


Ibn  Sim:  Al-Qamuifi  u l  Tibb.  See  Hospital 
I  JevdopmenL  section , 

I  bn  Sinar$  Bone  Fractures 

Ibn  Nabs:  Shark  Tashrih  al-Qanun.  See 
"Blood  Circulation  section. 

Ibn  Sina:  Al-Qamm  f\  ut-Tibt i  See  "Hospital 
Devek  ipm  e  n  t *  uecl  it  m . 

Ibn  Sina:  Kitub  id-Shifu\  or  I  tic  Book  of 
(_!!/(’,  Hcaiing  or  Remedy  from  Ignorance. 
Library  ol  the  Topkapi  Palace  Museum, 
Ahmed  Ell  3261.  The  University  of 
Michigan,  Near  Last  Division,  USA  has 
some  parts  of  a  copy  ot  this  book,  entitled 
'al - 1  abi "  i yyat  [al - Sh ifa'K  This  A rabic  co py 
covers  Islamic  philosophy,  and  pari  ol  lhn 
Sinas  alShifa.  It  contains  the  following 
sec  tit  ui  sr  book  2,  uf -Sunni'  wa  -tit  oiam  (on 
the  heavens  and  the  earth);  book  3,  Hm  ot- 
Nabut  (on  plants);  book  6,  Kitub  al-nafs  (t»n 
I  he  soul);  book  8,  at  Huyawan  (on  animals). 
Library /Call  Number  I  ieyworth- Dunne 
manuscript  No.  65. 

Ibn  Sina;  AUcenuus  Dc  Animti:  Being  the 
Psyr/iufojgit'u(  Burl  of  Kitab  til  Shi  fit,  or  Kitub 
al-Shifa:  al  fan n  td-scidi s  min  at-  Uibhyyat  ivn 
huwa  kitub  at  mp.  Ld.  by  Fazlurrnhman,  3rJ 
edre  University  of  Durham,  1970, 

Al-Majusi:  Kamil  at  S/Neilf  at-Tibbiyyu. 
Library  of  Topkapi  Palace  Museum,  Ahmed 
III  nr.  2060.  Vatican  library  311. 

Notebook  of  the  Oculist 

Abu  al-Farag  [Bar  Hebraeus)  the  Abridged 
Vbrsipii1  of  'the  Book  of  Simple  /  hugs'  of 
Almitidlbii  Muhammad  Al  Chafiqi.  Trans, 
and  ed.  by  M  Meyerhof,  G  P  Sobhy;  re¬ 
ed.  by  Luat  Scvgin.  Prankfurt;  Institut 
fur  C iesch  ich  te  dc  r  A  rabisc  h  Isla m  i  sc  he  n 
Wissctischatien,  1996. 

A]  C  ihaliqi:  Al-MurshUl  fd  nl-kuhl.  or  The 
Bight  c  I  aide  in  Ophthalmic  D rug.  Barcelona: 
LahOrattnres  du  Nord  de  1’Fspague,  1933. 
Al-Ghalk|i:  fi’Ats  and  studies.  Ld.  by  Luat 
Sezgin;  pub,  by  Mazen  ArrtawL  Carl  Ehiig- 
Eggert,  Hckhard  Neubauer.  Frankfurt; 

Inst] tut  fur  t  ieschiehtc  der  Arabisch 


Islam ischen  Wissenschaften,  1996. 

Ibn  Isa:  Tadhkirat  al-Kahhalin,  or 
M c;' mom  minus  Book  tor  Ophthalmologists 
or  Notebook  of  the  OeulhL  Vatican  Library 
313. 1  rans.  into  German  by  1  I  lirschbeig 
and  I  I  ippert  (Leipzig,  1904),  and  into 
English  by  C  A  Wood  {/foe  Tadhkirat  of  Afi 
ibn  ha  of  Baghdad.  Memorandum  Book  of 
a  l(Yh  Century  Oculist.  Northwestern  UP, 
Chicago,  1936), 

Ibn  Nahs:  Al  Muhaddid  fi  tibh  ai  'Ayn. 
Vatican  Library  307, 

Herbal  Medicine 

Al- Dina  wan:  Kitab  al-Nabat,  or  The  Bock 
of  Plants.  Ed.  by  Bernhard  Irwin,  Uppsala 
Wiesbaden:  A  R  Lund  egoist  ska  Bokhandeln 
1953. 

Al-Ghabqi:  Kitub  al-udwiyti  a!  Mufrada.  or 
Vie  Book  of  Simple  Drugs.  Cairo;  Egyptian 
University,  1932-40. 

A I  (ihafiqi:  Kitab  jami'  al-Mufmdat,  known 
as  Materia  Mcdica.  Ihe  Bodleian  Library, 
Oxford,  LTK  has  a  copy  of  this  book. 
Abridged  by  Bar  Hcbraeus;  ed.  by  Max 
Meyerhof  and  George  P  G  Sobhy.  Cairo: 
Cairo  Medical  Faculty,  1937  38. 

Ihn  al-Baytar:  Kitab-al- forth  fit  Adwiyu  al- 
Mufrada,  or  Dictionary  of  Simples  Remedies 
and  Food.  Siileyrmniye  Library,  Da  mad 
Ibrahim  929.  Ihe  Wellcome  Trust  Library, 

I  ondon,  UK  has  a  copy  of  this  book,  Lt 
is  dated  18th  century.  Library  Number 
Wellcome  MS  Arabic  429. 

Ibn  Samajun:  fund  al-tidwiya  at-Mufmda , 
or  Collection  of  Simples,  Medicinal  Plums 
and  Resulting  Medicines .  Pub.  by  Fuat 
Sezgin,  Frankfurt  am  Main:  Institute  for 
the  History  ol  Arabic -Islamic  Science  at  the 
]  oh  aim  Wolfgang  Coethe  University,  1992, 

Pharmacy 

Al-Biruni:  Kitab  til  Snyduna  fi't-tib,  or  Book 
of  Medicines  or  Book  of  Pharmacology. 
Suleyman  iye  l  ibrary,  Izmirli  I.  4175, 

Ld.  and  pub.  with  English  translation  by 
Hakim  Mohammad  Said;  introduction. 


Anf  fours  and  Treatises 


Authors  and  Treat i sea 


commtntjrj  and  evaluation  by  Sami  K 
Hamarneh,  1-2,  Karachi,  1973. 

Al  l  larawi:  Kitab  id- Ahniya  Vin  Iwcj&iq 
ul  Ailniyi  j.  or  ihc  foundations  of  the  Trite 
Properties  of  Remedies.  Pub.  In  Lual  Sezgin. 
Frankfurt  am  Main:  Institute  lor  the 
History  of  Arabic- Islamic  Science  at  the 
Johann  Wolfgang  Goethe  University,  1996. 
Ibn  al-Baytar:  Kitab-al-Janii  fU  Adwtya  a l 
Mu  ft  thin.  See  1  ferhal  Medicine  section. 

Ibn  al-Wafid:  Kitab  iil-Ad\viyat  or  The  Book 
of  Simple  Drugs.  Pub.  by  All  mad  I  iasan 
Basaj.  Beirut,  Lebanon:  Daral  KiUubal 
llmiysh,  2000. 

Ibn  Sina:  Af-Qdiiuii/i  id-  f  ihb.  See  'Hospital 
Development1  section. 

Ibn  Sina:  Kttab  a -St lift}.  See  'Ibn  Ninas  Bone 
Fractures*  section. 

At-  Kindi:  Aqmbadhin,  or  Medical 
Formulary.  Suleyman iye  1  ibrary,  Ayasofya 
3603. 

Al-Raxi:  Kitab  al-Mansuri,  or  l.iber 
alttuimoris.  "I  he  manuscript  was  written 
for  the  Iranian  prince  Abu  Salih  al- Mansur 
a  bn  Ishaq  in  903.  The  National  Library  of 
Medicine,  USA  has  a  copy  of  this  hook 
which  has  a  diagram  of  ventricles  of  cells 
in  the  brain.  The  copy  is  dated  17,h  century. 

1  ibrary  Number  MS  A  28- 
A!  Zahrawi:  Al  iasrif  li-nian  Haji/,a  'an  al 
taalii.  Set  ’( leunlinesV  section, 

European  Medicine 

ibn  al  hizzar:  Zad  al  Musa  fir,  or  7  he  Guide 
for  the  'traveller  Going  to  Distant  Countries 
or  Travellers  Provision,  known  in  Latin  as 
the  V'mtfcum.  Trans,  and  ed.  by  Get  r it  Bos: 
Pub.  London  and  New  York,  began  Paul 
Inter  national,  2000. 

Ibn  al-Thahabi:  Kitab  al  Multi,  nr  iht  Hook 
of  IVafcr.  A  copy  of  the  manuscript  is  kepi 
in  "i  lemceil,  Algeria, 

Ibn  Nafis:  Al-Shamilf  al-Tibb,  or 
Comprehensive  Book  on  the  Art  of  Medicine. 
Istanbul,  Koprulu  Library,  I.  kisim,  nr. 
987/1.  Vatican  Library  306.  The  National 


Library  of  Medicine,  USA  has  a  copy  of  this 
book,  entitled  Kitah  al  MujizY  and  Kitah  al 
Mujiz  fd  al  llbb,  or  7 ire  Complete  Book  on 
Medicine.  It  may  hue  been  copied  in  the 
]  7lh  century.  1 1  lias  a  diagram  of  an  eye  and 
visual  system  and  a  diagram  of  diagnosis  by 
pulse,  I  ibrary  Numbers  MS  A  43,  MS  A  44 
and  MS  A  44.  L 

Al-Maj  usi  Al-Kihalah  { abb  al-  ttyuti ) 
fi  Kitab  Km  nil  td-sinu  ah  alStbbiyah  al¬ 
ma  ruf  in  at  Matnki,  or  Ihc  Royal  Ihioky 
also  known  as  the  Pantcgni.  Pub.  by 
Muhammad  /afn  Wafa’i;  Muhammad 
RawwiiS  QaLaliji,  Damascus:  Wizarat 
al  Thaqafah,  1997.  The  Wellcome  "J  rust 
i  ibrary,  London,  1  K  has  two  copies  of 
this  book.  I hese  are  stored  in  the  Haddad 
Collection.  Library  Numbers  Wellcome  MS 
Arabic  409  and  410. 

Al-Zahrawi:  At-Tasrif  ti-inan  \ijiza  'an  al- 
tatdij.  See  'Cleanliness'  seel  ion. 

Bernard  Qua r itch  (Firing  Ambic  Science 
and  Medicine:  A  Collection  of  Manuscripts 
and  Early  Printed  Booh  t dust  rating  the 
Spread  and  Influence  of  Arabic  Learning 
in  the  Middle  A$es  and  the  Renaissance. 
Bernard  Qua r itch  catalogue  1  186.  London: 
Bernard  Quaritch  (1993?). 

Town 

Bookshops 

Ihn  al  -Nil  dim:  Fihristhl-Ulum,  or  the 
Catalogue  or  Index  of  the  Sciences. 

Suleyman iye  I  ibrary,  Seb  id  Aii  Pasa  1934, 

A  German  copy  is  in  the  University  of 
Michigan  Library,  Near  Last  Division, 
Library  /Call  Number  Pf  752 1,1 13  N 1 4  1871. 
English  translation  by  Bayard  Dodge.  New 
York:  Columbia  University,  1970. 

Fabulous  Fountains 

Banu  Musa  Brothers:  Kitab  at  hiyal  al- 
Htiiuiasiyah.  See  ‘Trick  Devices  section. 

Public  Baths 

Ibn  Battuta:  Al  Hilda,  or  'ihc  journey  Public 
L  ibra  ry  o  f  C  ambr idge  has  a  1 9'  ll-ccntur y 
copy.  Library  Number  890.8  C)7p  no.l. 


Authors  and  Treatises 


World 

Planet  Earth 

Al- Batumi:  Kittib  nl-Zij  ai-Sabi\  or  Dc 
sdcutia  steiltirwn  -  Dcnumcris  stelhirum 
et  motihus,  or  The  Sabian  Table s.  Tunis, 
Zaytuna  2843.  Cambridge  University 
Librai  y>  UK  has  a  Latin  copy  called 
Dr  sdentia  stelhirum  liber,  cum  aliquot 
wUUtkmibM  lotmms  Regh/niontnni.  II  was 
published  ill  Bologna,  1645.  Library/Call 
Number  Adams.6.64.4.  Al-Rattanis  kittib 
ai-Zij  m/  S<iDi  was  trails,  by  C  A  Nall  mo, 
1899- 1907. 

Al- Bn  uni;  Kilab  fi  ifrad  al  Maqaifi  amr 
al-azlai  or  S/krc/oHMr  or  Gmmwuies  India, 
Patna,  Oriental  Public  l  ibrary  at  Ban ki pore, 
M  68/36. 

Al-Biruni:  Al  Qamm  ai-Mns'udi  fi'l- 
htiyb  mi  l  mijunt.  or  Aldsurf/i.  Ctmon  on 
Astronomy  and  Astrology.  Side)  maniye 
Library,  Cari.il!  all  1498. 

Ibn  Hazm:  Al-ldsl  fil-Mitlal  urn  rif  nhwn 
wan-nihal  or  Conclusion  on  She  Nations. 

Ed.  by  Muhammad  Ibrahim  Nasir, 
Abdurrahman  L'mayra.  Jiddah:  Maktabatu 
Ukaz,  1982.  Cairo,  1-5,  13 17-1 32 J  h 
( 1899-1903).  Cambridge  University 
Library,  USA  has  a  copy  of  this  book. 
Library/C  !.dl  number  Moh. I2i.b.50. 

Ibn  Yunus:  Al-ZAj  a l  I  htkimi,  or  Vie 
Hake  mite  'tables  (not  all  of  which  seems 
to  have  survived).  CL  Caussiu,  ‘Le  Ijvre 
de  la  grande  labic  hnktmile,  in  Notices  e! 
eximits ...  vii  (1804),  16  240.  \ 

Al- Khujand!:  Ristda  fi  tashih  a! -may!  urn 
ard  at-batad,  or  Treatise  on  Determining  the 
Declination  and  Latitude  of  Cities  with  More 
Accuracy,  Bei  rut  ,  C  keek  Or  t  hodnx  School 
Library  364/1. 

Surveying 

Maslama  al  Majri  Li:  Rutbat  AT  Hakim,  or 
7  he  Rank  of  the  Wise.  Istanbul,  Ali  Fmiri- 
Arabi,  2836/2. 

Earth  Science 

Al  -  Bi  ru  n  i .  Kit  at  *  A  l  la  malurfi  Mi  i  nfat  al 


lawahin  or  Treatises  on  How  to  Recognize 
Gems,  Library  of  the  Topkapi  Palace 
Museum,  Ahmed  111  2047,  Ed  by  Fuat 
Sezgin,  Frankfurt  am  Main;  Institute  tor 
the  History  of  Arabic- Islamic  Science  al  the 
Johann  Wolfgang  Goethe  University;  2001. 
Al-Biruni;  Ai-Qamtn  al-Masitdi  fi'l-hayh 
wii'fmtjitm.  Sec  ‘Planet  Earth’  section. 

Ibn  Sins:  Kittib  a  Shifa.  See  Ibn  Sina's  Bone 
Fractures'  section, 

I khvvan  al -Safa  <  Brothers  ut  Purify): 

Rasail  or  Episties.  Vatican  Library  1608/1. 
Princeton  University  Library,  New  fersey, 
USA.  Library  Number  1  129  (Garrett 
C  inflection), 

Al- Kindi:  Risatafi  utiwa  al-jaualur  al- 
fhuminah  wa  ghnyriha,  or  Treatise  on 
Various  Types  Of  Precious  S  tones  and  Other 
Kimh  Of  Stones, 

l  he  Letters  (Rasa  il)  o  f  a!  Kindi  al  jalsafiyyn. 
Fd.  by  M  A  H  A  bis  Bidah.  Cairo:  Matbaatu 
I;  las&an,  1978. 

Masawayh:  Kitab  al-Jawahir  wa-Sifatsha  vra- 
fi  ayyi  hat  ad  in  Hiya,  wa-Sifat  al-Ghawwasm 
H'lj  -id  la  par,  or  Gems  and  their  Properties. 
Ihe  Wei Ictinie  Trust  Library,  London.  L1K. 
has  a  copy  ol  this  hook,  published  in  Cairo 
in  1 936.  Il  is  also  published  by  Abu  Zaby: 
Ai-Majma  al  Thaqab,  tiOOl.  Ibis  book 
has  been  translated  as  Dispersed  Gems  on 
Perfumes  According  to  their  Properties  and 
Quarries  M  here  A  hey  Were  bound.  Library 
Number  Welcome  MS  Arabic  468  (part  of 
the  Haddad  Collection). 

Natural  Phenomena 

Al- Bit  uni:  Al-Qtinun  al-Masudi  fi  'l-haya 
wa'Trtajum.  See  Planet  Earth’  section. 

Ibn  al-Haitbiun;  kitab  td-Monazir,  or  Book 
of  Optics,  See  1  Vision  and  ( Cameras’  section. 
Ibn  Hazm:  AlFastpIMilhii,  See 1  Plane! 
Earth’  section. 

AJ-Kindi;  Ristda  fTI-illa  al-ftuh  lil-mudd 
ha'i-jazr,  or  Treatise  on  the  Efficient  Gent  sc 
of  the  Tidal  Flow  and  Ebb .  Oxford,  Bodleian 
Library,  I  877/ 1 2. 


AufJiors  and  Treatises 


Al-  Kindi:  Risaht  fi  'Mat  al-tawn  til  tiznuj 
nHtidhhi  yura  jil-jawwfi  jthni  al-sama,  or 
Iren  list  on  the  azure  colour  which  is  seen  in 
the  air  in  the  direction  of  the  heavens  and 
is  thought  to  he  the  colour  of  the  heavens. 
Suleyman]  ye  Library,  Ayasolya  4832/2. 

Geography 

A]  Bakri:  Kttab  al-Alasulik  wa'l-Manwlik. 
or  Book  of  Highways  and  of  Kingdoms. 
Cambridge  University  Library,  UK  has  ihe 
original  text  of  the  book  by  Abu  L'bayd  Al 
Bakri  ( 1040-1094),  The  book  also  contains 
translations  in  Latin  and  Polish,  publ lulled 
in  1946.  l.ibrary/Call  number  590:01  ,b.  1 7. 1 . 
Al-Biruni:  Alberums  India:  An  Account 
of  the  Rdigic  n,  Ph  dost  >phy  Litem  tare. 
Geography  Chronology  A stronomy, 

Customs.  Laws,  ami  Astrology  of  India 
about  A.  D.  1030,  \vi  l- 11.  Trans,  by  Id  ward 
C  Sachau;  ed.  by  boat  Sezgin.  Frankfurt: 
Institut  fur  Geschichte  der  Arabisch- 
lslaniischen  Wissenschaften,  1993. 

Al-Biruni:  Ihe  Determination  oj  the 
Coordinates  oj  Positions  for  tin  Correction  of 
Distances  Between  Cities:  A  Translation  from 
the  Ambic  oj  Al-Bintms  kititb  t  ah  did  nihayat 
at  amakin  litasluh  masafat  al-masakni.  iid. 
by  Fuat  Sezgin;  pub.  by  Mazen  Amawi, 

Lari  Ehrig-Eggen,  Tick  hard  Neubauer. 

Prank  fort:  Institui  tin  Gesdiidite  der 
A  ra b i sch -  Isl  a  m i  schei  i  Wissenschaften  , 

1992. 

Ibn  aJ  Nadim:  Bihristtd-Uhmu  See 
1  Books  h  o|  ?s  ’  sec  t  ion . 

din  jubayr:  Bih tat  Ibn  fubayr.  See  'Hospital 
Development  section. 

A I  Id  risk  Nuzhat  al-Mushtaqji  khtirnk  al 
Aj'aq.  See  Dams'  section. 

Mahmud  kashgharik  Divnnu  Lugat  it 
Turk,  or  Compendium  of  Turkish  Dialects. 
Istanbul,  1915-1917. 

Al  |ahiz:  Kitab  id- Hu  Idem,  Baghdad: 

Malbaat  al-Hukumah,  1970. 

AT  Khwarizmi:  Kitab  Surat  al-Ardh  nun 
al-mudun  wa  l  jibed  wa'l-bihar  wa’l-jaaTir 


Wtil-anlui.  or  Book  of  Geography:  A  Picture 
Book  of  the  Barth ,  Cities.  Mountains,  Seas, 
Islands,  and  Rivers  or  Vte  Bonn  of  the  Barth. 
German  translation  entitled  Das  Kitab 
Surat  til  tird,  dcs  Abu  Ca'far  Muhammad  ibn 
Musa  td-Khumirizmi,  bernusg,  l  nikum  dcs 
Bibliotlieque  de  IT  Iniversile  et  Regional?  in 
Strasburg  {Cod.  4247)  von  Hans  v.  M/ik. 
Wina,  1545  It.  W  kn  3926. 

Al-Muqaddasi:  Ah  son  ai-Ttiijasim  fi  Marifat 
ut-Aqnlim  See  1  Libraries'  section. 

Al-Yaquhi:  Kitab  al- Bahian,  or  Book  of 
Countries.  Istanbul  University,  Islam 
Araslimialari  Library,  1262,  and  Yale 
{  niversity  Library,  USA,  I  ibrary/Call 
Number  Geography.  Folio  I >4737. 

Yaqtit:  Mujtim  al  Buldnn ,  or  Dictionary  of 
Countries  C  5.  Beirut,  1 374- 1 376  h,  [1955 
1957).  Cambridge  University  Library,  LISA 
has  a  copy  of  this  book,  dated  1906  and 
published  in  Egypt.  Library /Class  number 
Moh.280.lv  I. 

Maps 

At  Id  risk  Nuzhat  al-Mushtaq  Ji  'khtirnk  ai- 
Afaq.  See  "Dams'  section. 

Piri  Re  is:  Kit  ah  i  Bahriye ,  or  Vie  Book  of 
Sea  Lore  or  Ihe  Book  of  the  Mariner  or  The 
Naval  Handbook.  Ed.  by  lTtugrul  Zekai 
Okie;  transcription  Vahit  Cabuk;Turkish 
text  Vahit  Cabuk,  Inlay  I  hi  ran;  English 
text  Robert  I  Vagner.  Ankara:  Culture  and 
Tourism  Ministry,  1988.  Istanbul,  Kupnilii 
Ahmed  Pasa,  171,  172. 

Travellers  and  Explorers 

Abu  al-J’ida':  7ikjtcif.il  a!  Ruldtin,  or  Survey 
of  Countries .  Library  of  (  he  Topkapi  Palace 
Museum,  Ahmed  HI  2855,  Bodleian 
Library,  Oxford.  L-K  has  several  copies  of 
this  book  from  the  I8rh  century. 

Al-Biruni:  Tahdhht  nihayat  al-amakin  H't 
tashihi  masiijat  al-masakin.  Ed.  by  Fuat 
S exgin;  pub.  by  Mazen  Amawi.  Carl  Ehrig- 
Eggert,  Eckhard  Neubauer.  Frankfurt: 
lnstitut  fur  Geschiehte  der  Arabisch- 
IsJamischen  Wissenschalteti,  1992. 


Ibn  Battuta:  Al  tiihtu.  See  'Public  Baths' 
section. 

I  bn  Jubayr:  Rikhit  ibn  Jubayr.  See  'Hospital 
Devd op mei  it '  secti on . 

Ibn  Khurradadhbih:  Al-Masalik  wal 
Mtmitiiik,  or  Hook  of  Roads  nmt  Provinces, 
or  i  t  here  des  routes  et  des  provinces.  Ed. 
by  Casimir  bnrhier  de  Meynard  -  JA  (6).  5, 
1865, 5  127;  re  ed  by  Fuat  Se/.gim  1992. 
Cambridge  University  Library.  USA  has  a 
copy  of  I  his  book,  dated  1889.  L.  ihrar y/C  lass 
Number  Moh.280.c.28. 

Al-Muqaddasi:  Ahsau  al-Taqasim  ft  Ma'rijht 
atAqahm  Set*  'Libraries"  section. 

Al  Vaqtibi:  Kit  oh  a  l-Buldan.  See 
'Geograp hy '  sec  t  i  on . 

Yaqut:  Mu  jam  al  Ruldan.  See 'Geography' 
section  j 

Navigation 

Al-Masudi:  Mum]  id  dhuhab  wn  Maadin 
aljawhar,  See  'Agricultural  Revolution'' 
section. 

Al-Qibjaqi:  Kitab  Kattz til-Tujjdrfi 
ma'rifat  nl-Ahjar,  or  1  he  Rook  of  Treasure 
for  Merchants  who  Seek  Knowledge  of 
Stones.  Die  book  was  written  in  1282  and 
dedicated  to  Sultan  Qalaun.  It  is  referred 
to  and  discussed  in  BA  Rosen  leld  and  E 
3  hsanog!  u,  Mathew  ut  ieians,  Astron  t  mi  ers 
and  Other  Scholars  of  Islamic  Civ  Hi  sat  ion 
amt  their  Worts  (7th- 1 9th  c.).  Istanbul: 
IRCICAp  20Q3,  No.  649. 

Pfri  Re'is:  Kitab  i-Rahriye.  See  Maps' 
section. 

Weaponry 

Ibn  Aranbugha  al-Zardkash:  Armoury 
Manual,  Ed.  by  Fuat  5c/gin,  Reproduction 
from  MS  Istanbul,  Library  of  the  Topkapi 
Palace  Museum,  Ahmed  III  3469  {tola. 

35a- 59a).  Frankfurt  am  Main,  Institute  for 
History  of  Arabic  Islamic  Science  at  the 
Johann  Wolfgang  Goethe  University,  21104. 
A|  Rannnah:  Kitab  Al-Turusiyya  ml  A l  A-frw 
misih  Ai  Harhiyya.  or  77  pc  Rook  of  Horse - 
twin  ship  and  Ingenious  War  Devices.  It  is 


also  called  Tuft  fat  at-Mujahidin  ft  at-Amal 
bii  Maya  din.  Suleyinaniye  Library,  Aya- 
sofya  3799  and  Nurosmaniye  3  ibrary  2294. 
Onicri:  A  Muslim  Manual  of  Wd  r„  or  Ttif  rij 
al-kurubfi  tadbir  al-hurub.  Ed,  and  Wans, 
by  George  T  Scanlon.  Cairo;  I  lie  American 
University  at  Cairn,  1961, 

Social  Science  and  Economy 

Ibn  Khaldun:  Al-Mtujaddimah,  or  I  hi 
Introduction.  Istanbul  University  Library, 
Arabic.  2743,  H.15,  The  Library  of  Congress, 
USA  also  has  a  copy.  Library /Call  Number 
D,  16.7. 123.1R79, 

[bn  Khaldun,  ihe  Muqaddmmh:  an 
Introduction  to  History ,  Ed.  by  N  J  Da  wood; 
trails,  by  l  ran>  Rosenthal.  London: 

Rout  ledge  and  kegan  Paul,  (978, 

Post  and  Mail 

A I  Nuwayri:  Nthayat  at- Arab  fi  Pimim  at 
Adah.  See  'Water  Management’  section. 

Universe 

Astronomy 

Al-Battani:  Al-Zij  al-Sabi.  See  ’Planet  Earth' 
section. 

Al  Birum:  Kitab  ai-Tafhim  ti-awa'it  sinaat 
at  tanjim,  or  77ie  Rook  of  Instruction  in  the 
Elements  of  the  Art  of  Astrology.  Ed-  by  1  uat 
Se/gin;  trans.  by  K,  Ramsay  Wright.  Frank¬ 
furt:  Institut  fur  Geschichte  der  Arabisdi- 
1  slam  ischen  W'issenscb  a  (ten ,  1 998 , 

A I  Far ghani:  Kitab  fi  Har&kat  al-Smna  n -iyah 
H'£j  fan  anti  Iltn  al  Nujum,  or  Compendium 
of  Astronomy.  Sulej  maniye  Library, 
Ayusofya  2843/2, 

A!  i  arghani  and  Al-Battani:  Texts  and  Stud 
ies.  Collected  and  Reprinted  by  Fuat  Sezgin 
in  collaboration  with  Mazed  Amawi,  t lari 
Ehrig-Eggert,  Eckhard  Neubaucr,  Frank¬ 
furt:  Institut  fiir  Geschichte  der  Arubisch- 
Islamischen  Wi&senschafterb  1998. 

Ibn  al-Sbatir  al-Muwaqqit:  Kitab  Nihuyut 
al-sut  fi  Tashih  al-Usul  or  limit  of  Desire  in 
Correcting  Principles.  Cairo,  Teymur  riyada 
154, 
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fbn  Rushdi  Tnhdfut  al-Ttihafut.  or  The 
Incoherence  of  the  Incoherence,  Pub.  in 
Cairo,  1303  h  (1886). 

Ibn  \  unus:  Al-Zij  td-K&bir  cil-Hakimh  ur  the 
Hakennte  Tables,  Set  "Planet  Earth1  section, 
Al-Zanqali:  Kitab  al-amal  biT-safihti  etl- 
Zijiyya,  or  Book  oj  Operations  by  Maws  of 
Tympanum  ofZijes,  Suleymaniye  3  ibrary, 
Tsad  Efendi  267 If  I. 

Observatories 

Abu  Man  sour:  A /  Zij  al  Ahimtahau,  or  The 
Verified  Tables,  Spain,  F  scoria},  Library  of 
the  St  l.auremius  Monastery,  II,  927. 

Astronomical  Instruments 

Al-Battani:  Al-Zij  al-Sabi,  See  Planet  Farth] 
section. 

AJ-Halabi:  Bughyat  ul-Tulab  fitamal  hi 7  rub 
til-mtruhib ,  or  Ainij  o  f  Pupils  on  Operations 
with  the  Quod nuit  of  Astrolabe,  Leiden, 
University  l  ibrary  I0QI/&. 

A I  I  lamawi;  Ad  Durr  cd-iilmrib  fit  amut 
hi  dnimt  (d-Utyyib.  or  Rare  Pearls  on 
Operations  with  the  Circle  for  finding  Sines. 

I.  e  iden ,  University  l  ibrary  i87b/4, 

dzzal-Dm  al-Walai:  Al-Nujum  al  Zahi rut 
fi  amid  bit  rub  til  AUujaiitamt,  nr  Bril  hunt 
Stars  on  Operations  mf/r  the  Almuamtar 
Quadrant.  Suleymaniye  Library*  Fatih  34-4-H. 

lahi]  ibn  Aflah:  Kitab  td-l  hiih,  or  Book  of 
Cosmology, 

liibir  ibn  Allah:  1st  ah  al  Majisth  or 
Correction  of  the  A  lmagest  of  Ptolemy. 

Berlin,  Slaalshihliothek  State  Library  5b 5 3. 

AJ  -Khujandi:  Al-Titlwih  li-Asmral-  Tatujih. 
See  Hospital  Development  section. 

Shiltab  al-Din  a|  Haniawi:  Masai! 

Hcuulasya,  or  Geometrical  Problems,  Cairo, 
Riyada  694, 

Al-Suh:  Siiwttr  cil-Kawakib  al-Wuibif,  nr 
Hook  oj  Fixed  Stars.  A  ]  7"'-century  Arabic 
cop)  is  kept  at  Suleyman iye  Library,  Fatih 
5422,  aiuJ  the  Library  of  Congress,  USA. 

Taqi  al  Din:  Turin}  al  Saniyynp  al-Alat  al 
Ruhaniyya.  See  'Raising  Water1  section. 


Astrolabe 

Al  Him  nr:  Al-htiah  fi  Sanut  af-Ustwinbc. 
Turkey;  Diyarbakir  Public  Library,  403/3, 
Al-Bitruji:  Kitab  ai-Huyhh  or  Kitab  at- 
tnurtaish  fil-hayh,  or  Book  of  ( osmology 
Library  of  die  Topkapi  Palace  Museum, 
3302/1.  A  16" -century  Latin  translation 
of  the  manuscript  is  kept  at  Cambridge 
University  l  ibrary,  UK. 

Al  Farghani:  Kitab  fi  sauht  al-astrvlabc, 
Turkey,  Kastamonu  Public  Library;  794-5. 

A I  l  arghani:  Kitab  h  llatakal  al  Stimawiyuh 
u-[,'  fawami  Itm  a!  Nujum.  See  'Astronomy' 
section. 

Ibn  Isa:  Risula  fi  til-Usturlab  Vatican 
library.  Cod  id  Boygiani  Arabi  217/3, 

Jamal  al-Din  al-  [iiriqir  Risula  fi  marifat  at- 
liiqwim  mi  mufifut  al-ust Uriah  mr  wmi'inpf 
wa  dm  ah  Lam  td-Bhtjitm.  Vatican  Library 
1398/3. 

MashaAllah:  Al  Kitab  al-ma'rufbiT- 
sabi  mi-  'I  ishrin,  or  Ike  Book  Known  its 
Twenty- Seventh,  or  De  seientia  mot  us 
orbis,  Massahaiae  de  seientio  mot  us  or  bis. 
Norimbergae,  1 5C>4;  and  Massdhtdhw 
de  dementis  et  i n  bibus  coeiisitibus, 

Mori  i]  lbergae,  1 549 . 

Mash  aA  11a  h:  Kitab  sunai  al-astwiabat  waT- 
n mai  biha,  or  Book  on  the  Construction 
qt  Astrolabes  and  their  Operations,  or  De 
composition?  et  at  dilate  astrvlabii. 
Al-Zarqah:  Kitab  al-adml  bTl-safiha  al- 
Zijiyya,  See  'Astronomy'  section. 

Armillary  Sphere 

Daw ud  ibn  Sulayman:  Kilab  dhat  al-halnq, 
or  Book  an  the  Armillary  Sphere  Cairo, 
Miqat  969/ 1  a. 

Jabir  ibn  Aflah:  l slab  ul-Majisti.  See 
'A  st  m  nom  i  cal  1  nst  r  u  nit  n  [  s’  sec ti ■  m, 

lunar  Formations 

Abu  ai  Fida:  Mukhtasnr  Tarikh  Al- Bashar 
or  Concise  History  of  Unmans.  Turkey, 
Comm  i  lusan  Rasa  Public  Library  1 178. 

Abu  al  -Fida1:  liitpvim  ai-Btddun,  See 
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'Travellers  and  Explorers*  section, 

Musi  ufA  I  lah:  A /-  fft f nb  nl  rn  ti  'ntf  b  i  7 ' 
rnr-7  fshrm.  See  'Astrolabe'  section. 
MashaAlluh:  Kitab  sunlit  nl  Mturlalmt  wtTf 
anuil  bilm.  See  Astrolabe  seclion, 

Al-Suti:  Sumrr  td  Kmwfcrb  a/- /fothrt,  See 
“Astronomical  Instruments1  section. 

Al  Tusi:  'furainiti  i  Kitab-i  Suwur  til 
kumtkib-  Suleyman  lye  l  ibrary,  Ayaso  fya 
2595. 

Al-Tusi:  AT  Tadhkita  ft  nTHuyli  Vatican 
Library'  519/  L 

Ulugh  Beg;  AT/ij ,  or  Astrotwmkul  Tuhlcs. 
Suleyman  iye  I  ibrary>  Ayasufya  2692. 

Stars 

Al-Suli;  S'liwnr  tii-Kuntikih  al-lhabiU  See 
lA  si  n  i  nom  teal  I  nsl  ru  incuts'  sec  lion , 

Flight 

A I  hrtLnvsi:  Stiahnnmvh,  or  Hook  of  Kings. 
Ankara  National  Library  ,  B  530,  The 
Rod  lei  a  ei  i  ibrury,  Oxford,  UK  has  a  copy 
of  this  book,  dated  from  the  1 5,h  century. 
There  was  another  1 7P -century  copy  for 
sale  at  Bonhams  Auctions,  London,  UK  on 
6  April  200b.  It  remains  with  the  private 
seller. 

Ibn  lubayr:  Rihhit  ibn  Jubayr.  See  Hospital 
I >vc It ipme n  t  ’  section , 
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Abd  al-Malik  ihn  Man-van  (c*646-705);  the 
tilth  caliph  why  ruled  Emin  Damascus  (685- 
705). 

Abd  al  Elahman  III  (891  -961);  (he  cahpli  of 
Co rd oba*  Spain  (912  96  ] ) ;  a  ma n  <  >1  w isdi »m 
and  patron  of  arts;  founder  of  Madinat  al- 
Zahra  (a  city  now  in  ruins)  on  the  outskirts  nt 
Cordoba, 

Vahya  ihn  Abi  Mansour  (9rh  teniury); 
Baghdad*  Iraq;  astronomer  at  the  court  of  al 
M a  muii.  He  compiled  the  so  called  At-Zijal 
Mumtalum  or  The  Validated  Zij. 

Abu  Abdullah  al  Bakri  (1014-1094);  Huelva, 
Spain;  geographer  and  historian. 

Abu  ai-FidaT  (1273-1331);  Hama,  Syria; 
geographer  and  astronomer. 

Abu  al-Wafa',  Mohammed  al-Bmizjani  (940 
998);  bu/uaj,  Baghdad,  Iraq;  mathematician* 
astronomer  and  geometrician. 

Ad  Da  kh war  ( ear ly  1 3,h  cen i  u  r  y ) ;  A leppt  k 
Syria;  physician  al  a  I  Nuri  Hospital 

AdeJard  of  Bath  ( c.  1 080 -c,  1 1 60);  Bath* 
England;  mat  hem  at  ici  an,  philosopher. 

Albertus  Magnus,  also  known  as  Albert 
I  he  G  reat  ( 1 206  1280);  Ruvari  a  *  Ge  rmany ; 
sc  i  ent  ist .  ph  1 1  osop  her  and  t hei  >logi a  n . 

Alfonso  X*  also  known  as  Alfonso  the  Wise 
( 1 22 1  -  J  284);  Spanish  king  of  Castile  and  !  con 


(1252  1284);  soft  and  successor  ol  Ferdinand 

Ill. 

Archimedes  (287  212  BCE);  Syracuse*  Sicily; 
astronomer. 

Aristotle  (383-322  BCE);  Stagirus,  Greece; 
philosopher. 

Roger  Bacon  (1214  I  292 ) ;  I  Idi tM  c  r,  i  itgia  nd ; 
physicist*  chemist  and  mathematician. 

Al  Baghdadi,  real  name;  Abu  Mansur  AEir  al 
Qahir  ihn  Tahif  ibn  Muhammad  ihn  Abdallah 
al-Tamini  al-Shaffi*  known  as  Ibn  Tahir  (980- 
1037);  Baghdad*  Iraq;  mathematician, 

Ha  nil  Musa  brothers  (9"  century);  Baghdad, 
Iraq;  !bn  Musa*  (afar  Midi  am  mad  ibn 
Shakir  (800  873);  geometry  and  astronomy; 
Ihn  Musa,  Ahmed  ibn  Shakir  (805  873); 
mechanics;  Ihn  Musa*  A I  Hasan  ibn  Shakir 
(810-873);  geometry. 

A l  Haffani.  Abu  Abdallah  Muhammad 
ibn  labir,  famously  known  as  Albalegnius 
(858-929);  bom  in  Harran,  Turkey  and 
worked  in  Baghdad,  Iraq;  astronomer  and 
mathematician. 

Haybars.al  Malik  at-Zahir  Rtikn  al  Dili 
Bay  bars  al-Bunduqdari  ( 1 223-  1277);  Solhal* 
Turkey;  Marnluk  sultan  who  rose  to  power 
from  being  a  slave,  ruled  Egypt  and  Syria 
( 1 260  i 277);  defeated  the  Mongols  at  Battle  of 
Ayn  Jalul. 


Al- Hi  runt,  Mohammed  ibn  Ahmed  Abu  I 
Rayhart  (973-105U),  Harran,  Turkey; 
mathematician,  geographer,  pharmacy, 
medicine,  physics  and  earth  science  scholar. 

Al -BitrufT  N’urnl  Din  ibn  Ishaq  (d-1204),  also 
known  as  Alpetragius;  Morocco  and  Seville; 
astronomer. 

Tycho  Brahe  ( 1546-  1601 );  Skane,  I  )enmark; 
astronomer  and  engineer. 

N  kola  us  Cope  rn  icus ,  M  i  k<  >1  a  j  Kx  iper  nik 
or  Nicolaus  Koppcrmgk  ( 1473-1543); 

Thom  (  I  bn  in),  Roland;  astronomer  and 
mathematician. 

Al-Dimashqi !  1 256-1327);  Damascus,  Syria, 
traveller  and  explorer. 

Al-Dinawari  Abu  Han i fa  (d.895);  Andalusia, 
Spain;  botanist. 

Edward  1  ( 1239  1 307);  king  of  England 
( 1272  1309);  went  on  crusades  to  Acres 
(1271-1272);  on  his  return  he  built  castles  on 
the  Muslim  plan,  using  the  barbican  design. 

Queen  Eleanor  (1244  1290);  Castile,  Spain; 
daughter  of  Fernando  111,  king  of  Castile  and 
Leon;  she  married  king  Edward  J  ul  England 
in  1254, 

Euclid  (325BC  265  IK);  Alexandria,  Eg)  pi; 
mathematician. 

Al- Farabi,  Aim  Nasr  (870-950),  also  k lit iwn 
as  Alpharabius;  near  I  arab*  Khazakhslan,  but 
flourished  and  worked  in  Iraq;  philosopher 
and  music  theorist. 

Al-Farghani,  Abu-al  Abbas  Ahmad  ibn 
Kathir,  known  as  Alfraganus  (d,86l );  Fargha 
na.  Transox lana;  astronomer  and  surgeon. 

M  u  h  a m  i  i i ad  al  -  Fat  ill .  fa  m  ousl  \  k  mown 
as  Mehmed  11  oral  Fatih  (1432  1481); 
Adrianople,  Thrace,  Turkey;  Ottoman  sultan 
who  ruled  from  Constantinople  ( 1 45 1  1481); 
conqueror  of  Constantinople. 


Al  Faz.ari,  Abu  Abdullah  Muhammad  ibn  Ib¬ 
rahim  (d .  c .  777);  Kundu  t ,  A I  ghan ist  a  n ;  mat  I  i 
ematkiau,  philosopher,  poet  and  astronomer. 
The  first  Muslim  astronomer  to  construct 
astrolabes, 

Leonardo  Fibonacci  (1170  1250);  Pisa,  Italy; 
mathematician, 

Fatima  Al  Rhri  (9,h  century);  nicknamed 
Urn  al- Banin  or  The  mother  of  children;3  be/, 
Morocco;  art  and  budding  patron,  founder  of 
al-Qarawiyin  University,  Fez. 

A I  FirdawsL,  Abu  al-Qasim  Mansur  (940- 
1020);  Korasan,  Iran;  historian  and  chronicler. 

Frederick  II  ( 1194- 1250);  king  of  Sicily 
( 1 198-  1 250);  Roman  Emperor  (1220-1250). 

Galen,  Claudius  (c,  1 3 1  206);  Pergacmmi, 
Greece;  physician. 

Gerard  of  Cremona  (c.  1114  11 87); 

Lombardy,  Italy;  translator, 

A I  Ghatiqi,  Muhammad  ibn  Qassoum  ibn 
Aslam  (d.l  165);  physician,  eye  surgeon  and 
herbalist. 

Al-Gharali,  Abu  t  lamed,  known  in  the  West 
as  Algazel  (1058-1128);  Khorasan,  Iran; 
philosopher  and  theologian. 

Al-Hakam  I  ruled  Cordoba  (796-823). 

A I  Hakam  II  (915-978);  Cordoba.  Spain;  son 
of  Abderrahamn  III;  ruled  al-Andalus  from 
961  to  978;  faint] us  for  his  library. 

Ahmrul  a  I  Halabi  (d.1455);  Aleppo,  Syria; 
astronomer, 

Abu  llakr  ibn  al-Sarraj  al-Hamawi  (d.l  328/9); 
Hama,  Syria;  geometer,  astronomer  and 
engineer, 

Al  Hanhali,  faqi  aE  Din  ( 1 23f>  1328);  1  larran, 
Turkey;  theologian;  Quranic  exegesis  (ffl/sir); 
hadith  and  jurisprudence, 

Abu  Ishaq  Ibrahim  ibn  Ishaq  al  Harbi  (d.285); 
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Baghdad,  Iraq;  prominent  companion  and 
theologian  of  the  I  lanbali  School  of  Thought. 

Ha  run  a  I  Rashid  [760  809):  the  fifth  Abbasid 
caliph,  who  ruled  from  Baghdad  (786-809). 

He  is  famously  known  lor  his  good  relations 
with  Charlemagne,  to  whom  he  sent  a 
delegation  with  gills  including  a  hydraulic 
organ. 

Hazarfen  Ahmed  Celebi  { 17""  century);  Is¬ 
tanbul,  Turkey;  pilot  flying  in  1638  from  the 
Galata  lower  near  the  Bosphorus  in  Istanbul* 
landing  on  the  other  side  of  the  Bosphorus. 

Henry  VTII  [1491-1547);  king  of  England 
(1509-1547),  second  son  and  successor  of 
Henry  VI L 

Hippocrates  (c. 460- 37 7  BCE);  Kos  island, 
Greece;  physician, 

Hunaynibn  Ishaq,  al-Tbadi  (808-873); 
Baghdad,  Iraq;  member  ol  L  fur  1  louse  of 
Wisdom;  translator  of  Greek  work  into  Arabic; 
physician, 

I  bn  Abi  UsayhEah  (d.1270);  Damascus,  Syria 
[  p  ra  c t ised  i  n  Egy pt } ;  ch ton  icle  r  of  ph  ys id  a  ns 
and  pharmacists;  physician  and  oculist. 

Ibn  Aqil,  Abu  Al  Wafa  All  (1040- 1119); 
Baghdad,  Iraq;  theologian  of  the  Han  ha  Is 
School  of  Thought  and  humanist. 

Ibn  al  Awwam  [  12rh  century);  Seville,  Spain; 
agriculturist. 

Ibn  al-Baytar,  Abu  Muhammad  Dia'  al  Din 
Abdullah  ibn  Ahmad  ( 1197-1248);  Malaga, 
Spain;  physician,  herbalist,  pharmacist  and 
botanist 

Ibn  ;d  Taqih  al  f  famadhani  ( I01h  ccntui  y); 
Baghdad,  Iraq;  geographer  and  traveller, 

Ibn  al-Haithani  Abu  Ali  al- Hasan  (965- 
1039),  also  known  as  Alhazen;  Syria,  Egypt; 
physicist  and  mathematician. 

[  bn  al  -  Hajjj,  M  l  d  iam  rna  l]  ibn  N  tu  haT  1 1  n  l  a  d , 


Abu  Abdullah  ( 1258-  1 336);  Eez,  Morocco; 
educationalist  and  theologian. 

Ibn  al-Jazzar,  Abu  Ja’far  Ahmad  b  Abi  Khalid 
(c.855-955);  Al-Qayrawn,  Tunisia;  physician. 

Ibn  al- Nadi m f  Ahual-Earaj  Muhammad 
ibn  Ishaq  ibn  Muhammad  ibn  Ishaq  ( 1  O' ! 
century);  Baghdad,  Iraq;  bibliographer  and  the 
author  of  the  Kitub  oi  H/insf;  bookseller  and 
calligrapher. 

Ibn  al-QiifF.  Abu  1  fa  raj  ibn  Yacqub  ibn 
Ishaq  Amin  al  Daw  la  al  -  Karaki  ( 1233- 1 286); 

1 3  umasc  us;  ph y  s  id  an. 

Ibn  al  Saffar,  Abu  al  Qasim  Ahmed  ibn 
Abdallah  ibn  Omar  al  Chalk] i,  best  known 
under  the  name  of  Ibn  al- Saffar,  meaning  'son 
of  coppersmith"  (til  035),  Cordoba,  Spain; 
mathematician  and  astronomer. 

Ibn  al-Shatir  al-Muwaqqit  ( i  304  1375); 
Damascus*  Syria;  astronomer  and  timekeeper 
al  the  Umayyad  Mosque  of  Damascus. 

Ibn  al  Thahabi,  Abu  Mohammed  AbddJah 
ibn  Mohammed  al-Azdi  (d.  1033);  Suhar, 
Oman;  physician  and  encyclopaedist, 

Ibn  al  Wafid*  Abu  a!  Mutarri  f  abd  al  Rahman 
(1008-1074);  also  known  as  Ahenguefit; 
Toledo,  Spain;  physician  anil  pharmacologist. 

Ibn  Badis,  al-Mu’izz  ( 1007-1061 );  Tunisia; 
historian,  scientist,  chemist  and  ruler  of  ISIorih 
Africa  ( 1016-1062). 

Ibn  Bajja,  Abu  Bakr  Muhammad  ihn  \ahya 
ibn  as-Say’igh,  known  as  Avempace  in  the 
West  (d.l  138);  Saragossa.  Spain;  philosopher 
and  physician. 

Ibn  Bassal,  Abu  Abd  Allah  Muhammad  ibn 
Ibrahim  al  Eulaytuli  ( 1  085);  Toledo,  Spain; 
botanist,  agriculturist  and  gardener 

Ibn  Battuta.  Abu  Abdullah  Muhammad 
(1304-1368/70);  Tangier,  Morocco;  traveller, 
explorer  and  chronicler. 


Ibn  Fadlati,  Ahmed  ( 10"'  century);  Baghdad, 
Iraq;  explorer  traveller  and  chronicler 

Ibn  Fimas.,  'Abbas  (d  887);  Knrah,  Takrna, 
Spain;  humanitarian,  technologist  and 
chemist. 

Ibn  Hawqal  Abu  A I  Qasim  Mn  ham  mad 
(929  990);  Nisi  bis,  Iraq;  explorer,  traveller  and 
chronicler, 

Ibn  Hsiz.m,  Abu  Muhammad  "Ali  ibn  Ahmad 
ibn  SaHid  (994-1064);  Cordoba,  Spain; 
theologian  and  man  of  letters* 

Ibn  Isa.  Ali  ( ll)jh  century};  also  known  as  fesu 
llaiy;  Baghdad,  Iraq;  physician  and  oculist. 

Ibn  Jubayr  Abual-Husayn  Muhammad  ibn 
Ahmad  ibn  jubayr  ( \2>h  century);  Granada, 
Spain;  traveller,  explorer  and  chronicler. 

Ibn  Juljul  al-Andiilusi  (c.943);  Cordoba, 
Spain;  physician,  herbalist  and  pharmacist. 

Ali  ibn  KhaEaf  al-Shnkkav.  {1 P1  century); 
Toledo,  Spain;  an  apothecary  or  herbalist, 
astronomer* 

Ibn  Khaldun.  Abd  al  Rahman  ibn  Moham 
mad  £  1 332  1406);  I  unis,  Tunisia;  sociologist, 
historian,  philosopher  and  economist. 

Ibn  khurrududhbih  (H29-  912);  Baghdad, 

Iraq;  geographer  and  director  of  the 
government  postal  service  in  Baghdad. 

Ibn  Majid,  Shi  hah  al-Din  Ahmed  al-Najdi 
(1432-  1437);  Naid,  Saudi  Arabia:  navigator, 

Ibn  Muqla,  Abu- Ali  Mohammed  (866-940); 
Baghdad,  Iraq;  Abbas  id  \  iziei  calligrapher, 
and  one  of  the  inventors  of  the  Naskhi  script. 

IbnNafis,  Abu-Alhassan  Alauldin  Ali  ibn  Abi 
(tan  al-Qurashi  (1210  1288);  Damascus, 
Syria  and  flourished  and  worked  in  Cairo, 
Egypt;  physic  Sail  and  discoverer  of  the 
circulation  of  the  blood* 

Ibn  Urns  hd  Abu’l  Wat  id  Muhammad  al- 
Qurtubi,  also  known  as  Averroes  ( 1 126-1 148); 


Cordoba,  Spain;  philosopher,  physician, 
humanist  and  judge. 

Ibn  Rustah.  Ahmed  ( 1 91f|  century);  Isfahan, 
[ran;  explorer  and  geographer. 

Ibn  Sa1  id  al  M  aghnbi  (1214-  1 274);  Gra  n  ad  a . 
Spain;  historian,  poet,  traveller  and  geographer. 

IbnSamajnn  (d.KJ02);  Andalusia*  Spain; 
herbalist,  botanist  and  pharmacologist, 

Ibn  Sarahiyun,  Yuhanna,  also  known  as 
Serapion  (9:-‘  century);  Syria;  physician  and 
pharmacist. 

Ihn  Sina,  also  known  as  Avicenna  (980-1037); 
B u k hara,  l  /bek  ist an ;  ph y si c i a n ,  ph j J os 1 1 pher 
mathematician  and  astronomer. 

Ibn  Tufeyk  Abu  Bakr  ibn  Abd  al  Malik  ibn 
Muhammad  ibn  Muhammad  ihn  lufayl 
al  Qaysi,  also  known  as  Abubar  (d.I 183); 
Granada,  Spain;  philosophc  r,  physician  and 
politician. 

1  bn  Tu III  n ,  A  h  i n ;  u !  (833-  884 );  ori  g  i  na  I ly  was 
in  the  service  of  the  Abbasid  caliph  and  moved 
to  become  governor  of  Egypt  as  part  of  the 
Abbas  id  Caliphate,  lie  built  the  famous  Jim 
Vulun  Mosque  in  Cairo, 

[bn  Yunus,  Ahu  l  l  Iasan  Ali  ibn  Abd  al 
Rahman  ibn  Ahmad  al-Sadah  (930-1099); 
fustat*  Cairo,  Egypt:  mathematician  and 
astronomer  who  compiled  the  [  lakemite 
Tables, 

Tbti  Zuhr,  Abu  Marwan  (1991  1 161 );  also 
known  as  Avenzoar;  Seville,  Spain;  physician 
and  surgeon. 

Al-klrisi  ( 1099-1 166);  Ceuta  (Morocco)  and 
Palermo,  Sicily;  geographer  and  cartographer 

Ik h wan  al-SafaT,  also  known  as  Brothers 
of  Purity  (e.983);  Basra,  Iraq,  group  of 
philosophers. 

izz  al-Din  al-Wafa’i  (d.  1469k  Cairo,  Egypt; 
astronomer  and  mathematician. 
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fabir  ihn  Allah  ( 3  IC.ilJ  1 145);  Seville,  Spain; 
mathematician  and  astronomer. 

Pabir  ihn  Hayyan,  Abu  Mu.sa,  also  known 
as  Gebcr  (722  81  5);  Tus.  Iran  and  lived  and 
worked  in  Kufa.  Iraq;  chemist,  druggist  and 
physician. 

Al-Jahiz,  Abu  L'thman  Amribn  Bahr  (c.776 
868);  Basra,  Iraq;  phijo.sophcr  and  zoologist. 

Al-Jazarh  Radial-Zaman  Abu  ai-lzz  Ismail 
bal-Razzaz  (early  I3lb  century);  Diyarbakir, 
Turkey;  engineer, 

Ai-Jurjanb  Abu  Rub  Muhammad  ibn  Mansur 
ibn  Abdullah  (c.  1088);  Astarabad,  Iran;  oculist 
and  surgeon. 

Kama!  al  Din,  Abu'l  I  lasan  Muhammad 
al-Farisi  ( 1 260- 1 3 1 9);  Tabriz,  Iran; 
mathematician  and  physicist, 

Al  Karaji,  Abu  Elekr  ibn  Muhammad  ibn  aE- 
Husayn,  also  known  as  al-Karkhi  (9 53- 1029); 
Baghdad,  Iraq;  mathematician  and  engineer. 
He  wrote  the  al-hakhri, 

A l  Kashgharth  M  ihuiud  !,  1  073);  Turkey ; 
geographer  and  lexicographer. 

AP-  Kash  i,  C  hiyat  aJ  -  D i  n  ( 1 380- 1 429 ) ;  Kashan, 
Iran;  mathematician  and  astronomer. 

j  1 1 han ne s  Kep ler  ( 1 57 1  1 6 30 );  near  St u ttga  r  t , 
Germaiw;  mathematician  and  astronomer. 

A!  Khujandi,  Abu  Mahmud  Hamid  ihn  al 
Khidr  (940- 1000);  KhudzEiand,  Tajikistan; 
astronomer,  built  an  observatory  in  Ray,  Iran, 
and  constructed  a  sc  slant. 

A l  Khwarizmi,  Muhammad  ibn  Musa 
(780-850);  Khwarizm,  Iran;  mathematician, 
astronomer  and  geographer, 

Al- Kindi,  Abu  Yusuf  Yaqub  ibn  Ishaq  al 
Sabbah  (803  873);  Kufa,  Iraq;  cryptanalyst, 
mathematician,  astronomer,  physician  and 
geographer,  talented  musician. 

AEKuhi,  Abu  Sahl  Wijan  ibn  Rustam  GO1'' 


century),  born  in  Kuh  in  Tabaristan,  in  North 
Iran  but  worked  and  flourished  in  Baghdad 
around  988;  mathematician  and  astronomer, 

I  eona  rdo  cl  a  V  i  nc  i  (1452  1 5 1 9 };  Yen  ice ,  3  la |y ; 

painter,  draughtsman,  sculptor,  architect  and 
engineer. 

Mah mood  of  G h azina h.  King  (971  1 03 0 ); 
ruled  Afghanistan  (998-1030), 

A I  Majusi,  Alt  ibn  a  I  Abbas  (10' !!  century); 
Ahwaz,  Iran;  geographer, 

A I  MaYnun,  Abu  Jafar  al  -Ma'nnin  ibn  I  Earun 
(786-833);  one  of  the  most  enlightened 
Abbasid  caliphs,  who  ruled  horn  813  until 
833,  He  expanded  The  House  of  Wisdom. 

Al- Mansur,  Abu  lafar  Abdullah  ibn 
Mu  bam  mad  A I  Mansur  (712-775);  Abbasid 
caliph  who  i  uled  from  Baghdad  (754-775); 
the  founder  ol  Baghdad  in  762. 

A I  Mansur,  Yaqub  ( I  ]  G-0  1199);  Marrakech, 
Morocco;  Alan  oh  ad  sultan  who  ruled  from 
Marrakech  ( 1184  1 199),  succeeding  his  father 
Abu  Yaqub  Yuf,  who  ruled  from  L 163  until 
1184. 

AI-Maqrizi,  Taqi  al-Din  Ahmad  ibn  Ah  ibn 
Abd  al  Qadir  ibn  Muhammad  (1364  1442); 
Cairo,  Egypt;  historian. 

Yahya  ibn  Alasawayh,  Abu  Zakariah 
(776-  857);  Baghdad,  Iraq;  physician, 
pharmacologist,  earth  scientist  and  translator. 

Mnsha’Allah  (d,8J  5);  <_  aim,  Egypt;  astronomer 
and  mathematician. 

Maslama  ibn  Ahmad  al  Majriti 
£d.l007);  Madrid,  Spain;  astronomer  and 
mathematician. 

A I  Masudi,  Abu  I  I  lussan  Ali  ibn  Al 
3  iussain  (871  957);  Baghdad,  Iraq;  explorer, 
geographer  and  historian, 

Michelangelo  di  Lodovico  Buonarroti  ( 1475- 
1564);  Tuscany,  Italy;  Italian  Renaissance 


s-l u I pti )rh  painter,  js r«_ t h e t l.-*.  1  mid  poel. 

Lady  Mary  Worlley  Montagu  ;  1689-1762); 
London,  England;  prominent  member  of 
society  and  wife  of  tine  British  Ambassador  to 
the  Ot Ionian  Empire, 

Al -Maws  Hi,  A  nun  sir  ibn  Ali  ( J  t  J" '  century); 
Mosul,  Iraq;  eye  surgeon  and  ophthalmologist. 

Muhadhib  ad- l)Ln  ibn  an  Njiqqaxh  (d  1  !  78); 
head  ofal  Nuri  Hospital,  chief  physidan  of 
Sultan  Muhammad. 

A I  Mu'izi,  Li -din  Allah  (930-975);  a  powerful 
Fatimid  caliph  who  expanded  the  Fat i mid  rule 
from  N 1 1 rt h  Africa  to  Egypt;  the  founder  of 
Cairn,  al-Qahirah  in  972/3  and  the  Mosque  of 
al-A/.har. 

A!  Multi  ah  (d.90S);  Abbas  id  caliph  who  [  uled 
from  Baghdad  (.902  908). 

A I  Muqaddasi,  Muhammad  ibn  Ahmad 
Shams  al  Din  (945 -end  10lh  century); 
Jerusalem;  historian  and  geographer. 

Al-MutawakkiJ  Abbasid  caliph  who  ruled 
from  Symarra,  Iraq  (847  -86]),  which  was  the 
short-lived  Abbasid  capital  founded  by  his 
father  aLMu  tassim. 

Muwahiiq,  Abu  aJ-  Mansur  { 10M|  century  )  . 
Herat,  Afghanistan;  pharmacist. 

Nur  al  Din  ibn  Zangi  ( SI  1 8-  3  1 74);  sultan 
who  ruled  Aleppo  and  Damascus;  built  one  id 
die  earliest  hospitals,  al-Nuri  Hospital. 

A  l-  N  u  way  ri ,  Abu  al-  A bbas  A 1  u  n ad  (1278 
332);  Cairo,  Egypt;  historian, 

Gffa,  King  (ruled  757-796);  Mercia,  England; 
one  of  l he  most  powerful  kings  in  early  Anglo- 
Saxon  England. 

Palladio,  Andrea  (1505-1380);  Padua,  Italy; 
architect  and  painter. 

Pm  Re1  is,  Ibn  Ha|i  Muhammad  ( 1465- 1554); 
Gallipoli,  Turkey;  sea  admiral,  geographer, 
explorer  and  cartographer. 


Plato  (427  347  BCE);  Athens,  Greece; 
philosopher. 

1 3  and  i  us  PtoJemaeus,  also  known  as  Ptolemy 
(85-  (65  CE);  Alexandria,  Egypt;  geographer 
and  astronomer. 

Qalawun;  Saifad-Din  al-AJh  al-Mansur 
( 1222- 1 290);  Mamluk  sultan  who  ruled  Egypt 
(1279  1 290).  In  1284,  he  built  the  famous  and 
i  mpor  lant  a  I  -  Mansu  ri  1  li  xspi  I  a  L. 

Al  Qazwini,  Zakariya'  ibn  Muhammad 
(1203-1283);  Qazwin,  Iran;  traveller,  explorer 
and  judge  (qcuii). 

Raylak  aLQibjaqi  it. 1282);  Istanbul,  Turkey; 
explorer,  seafarer  and  geographer. 

Qulb  al  Din  a l  Shirazi  (1236-131  I );  Shiraz, 
Iran;  astronomer, 

A l  Kammah,  al  Hassan  Najm  al  Din  (c.  1285); 
Sy  ri  a;  e ngi  neer  and  m il  itar  y  h  i.sto  rian. 

Raphael,  liaphaelto  (1483  1520);  Urbina, 

Italy;  painter  and  architect. 

Al-Rasd,  Abu  Rakr  Muhammad  ibn  Zakariya 
(865  -925);  Ray.  Iran;  physician  and  chemist, 

Roger  II  ( 1093-1 154);  Palermo,  Sicily; 

Norman  king  who  ruled  Sicily  ( 1 1 30—  1  154); 
son  and  successor  of  Roger  I. 

Sabur  ibn  Sahl,  also  spelt  Shapur  (d.869); 
fundi shapur,  Iran;  physidan  and  pharmacist. 

Saludin,  Yusuf  ibn  Ayyub  (1137-  l 193);  Tikril, 
Iraq;  he  led  armies  against  the  crusaders, 
defeating  them  in  1 187  at  Hattin;  founded  the 
Ayyubid  dynasty  and  united  Egypt  and  Syria. 

Al-Sainawal.  Ibn  Yahia  al-Maghrihi 

(dJ  180);  Baghdad,  Iraq;  mathematician  and 

astronomer, 

Sayf  al  Dawla,  Abu  al  Hasan  ibn  Hamdan 
(9  3  6  967 );  ru  I  er  <  4"  A leppo  and  fou  nder  of  t  h  e 
]  I  a  made  n  id  dynasty  of  Aleppo.  He  was  famous 
for  his  patronage  of  scholars. 


A  thousand  Vertrs 
of Scholar ship 


A  Thousand  Kws 
of  -Scholarship 


Michael  SciUL  (c.I  I7.S-cJ2.16);  Scotland,  UK; 
physician,  astrologer  and  translator. 

Sihawaih  (760-793);  Bayza  or  Bayda,  Iran, 
grammarian,  considered  the  most  important 
Arabic  grammarian  upon  whose  work  all 
other  Arabic  grammars  are  based, 

•5  i  na  n,  Koca  M  i  in  a  r  Si  1  lan  (1489  I  388 ); 
Istanbul,  1  Lfrkty;  architect  and  designer, 

Ibrahim  ibn  Sinan  ibn  i  habil  ibn  Qurra  (908 
-946);  Harran,  Turkey;  geometer,  astronomer 
and  mathematician. 

AJ-Suli,  'Abd  a! -Rah man  (903-986);  Isfahan, 
Iran;  astrononier. 

5u  ley  man  the  Magnificent,  also  known  as 
Suleyman  II  (1494- 1566);  one  of  the  greatest 
sultans  of  the  Ottoman  Caliphate,  who  ruled 
from  Constantinople  (1522- 1 566). 

Al-Suli,  Abu  Bakr  Muhammad  (It)11’ century); 
great  master  of  chess. 

Pope  Sylvester  II,  Ccrbert  of  A  ur  iliac 
( 940/950- 1003);  Auvergne,  France;  Pope 
(999-  1 003),  philosopher,  mathematician  and 
translator. 

Umar  ibn  Fatiukhan  al-Tabari,  also  known 
as  Omar  Alfragamis  (9"  century);  Tahanslan, 
[rail;  astrologer;  compiled  the  l  iber  utiiversus. 

laqi  al  Din  al  Rasid,  Muhammad  ibn  MaVnl 
ai-Shami  al-Asadi  (e.1526-1 585);  Damascus, 
Syria;  astronomer,  engineer  and  mechanic, 

Thabii  ibn  Qurra  (c.836  901);  Harran, 
Turkey;  geometer,  mathematician,  astronomer 
and  translator  of  Greek  work  into  Arabic, 

Al-Tusi,  Nasir  al-Din  ( 1201-1274); 

Maragha  (  Ins),  Khurasan,  Iran;  astronomer, 
mathematician  and  philosopher. 

Ulugh  Beg,  Mohammed.  Taragai  ( 1394-  1449), 
Samarkand,  Uzbekistan;  astronomer. 

Umar al-Khayyam,  Chiyath  al-Din  Abu’l- 
Fath  Umar  ibn  Ibrahim  AS  \isaburi 


(1048- 1122);  Kishapur,  Iran;  astronomer  and 
mathematician. 

Umar  ibn  al  Khattah.  ibn  Nufayl  ibn  ‘Ahd 

al-*Uzza  ibn  Rayyah  (c.5H  1-644);  companion 
of  Prophet  Mohammad  (phuh)  and  second 
caliph,  ruling  from  Medina.  Saudi  \rahia 
(634-644). 

Utli man  ibn  Attain  ibn  Abi  At- As  ibn 

Umayyah  (577-656);  companion  of  Prophet 
Mohammad  (phuh)  and  third  caliph  (644- 
656).  jj 

Vitruvius.  Marcus  Pollio  (c.70-c.25  BCF); 
Rome,  Italy;  architect  and  engineer, 

Al-Walid  ibn  Abdul matik  ibn  Murwan 
(668-715);  L’mayyad  caliph  who  ruled  from 
Damascus  (705  715);  he  built  the  Urnayyad 
Mosque  in  Damascus. 

Sir  Christopher  Wren  { 1632-1723);  London. 
UK;  architect,  astronomer  and  mathematician. 

Sanad  ibn  Ali  al-Yahoudi  (91h  century); 
Baghdad,  Iraq;  lew  converted  into  Islam, 
due!  aslrom truer  of  al-Mamun;  distinguished 
member  of  the  House  of  Wisdom. 

Yaqut,  Ibn -’Abdullah  Rumi  al-Hamawi 

( 1 1  79-  1  229);  Arab  biographer,  historian  and 

geographer. 

Al-Zahrawi,  Abui  Qastm  Khalaf  ibn  al- Abbas, 
known  in  the  West  as  Abulcasis  (936-  1013); 
(Cordoba,  Spain;  physician  and  surgeon. 

Al  Zarqali,  Abu  Ishaq  Ibrahim  ibn  Yahya,  also 
known  as  Ar/aehd  (1028-1 1110};  Toledo,  Spain; 
astronomer  who  complied  the  loledun  Tables. 

Zheng  He  (1371-1433);  Kunming,  China; 
navigator  and  admiral. 

Ziryab.  Abul  Hasan  Ali  ibn  Mali"  (789  857); 
Baghdad,  Iraq;  musician,  astronomer,  fashion 
designer  and  gastronome. 

Aristotle  jsihJ  Alexander  the  Great 
from  Animals  and  their  Uses  by 
I  bn  fki  khtis.hu  In  I  he  9  3lh  Lcnl  ury. 


Glossary 


Abbasid  dynasty  A  dynasty  that  ruled  t  he 
Muslim  caliphate  from  Iraq  between  750  and 
I2:>8,  The  Abbasids  art'  renowned  for  fostering 
learning  and  science.  Their  most  distinguished 
caliphs  are  Harun  al  Rashid  ( ruled  7H6  809) 
and  his  son  al-Mamun  (ruled  8 1 3-833),  who 
made  Baghdad  the  centre  of  science  and 
learn  i  ng,  I  h  ey  ft Hi  nd  ed  1  h  e  H<  iu  se  of  VV  i  sdt >m , 
a  famous  library  and  scholarly  centre  in 
Baghdad,  Harun  at- Hash  id  is  renowned  in  the 
West  for  gifting  Emperor  Charlemagne  a  water 
dock  and  an  organ  in  797  CB. 

Aghlabids  Muslim  dynasty  that  ruled 
from  800  909,  arid  were  semi  independent 
of  Baghdad.  Their  capital.  al-Qayrawan,  was 
a  vibrant  city  during  that  time.  Among  their 
famous  Legacies  is  the  water  reservoir  of  al 
Qayrawan.  from  al  Qayrawan  (hey  ruled 
Tunisia,  Sicily  and  Malta. 

Allah  'Allah1  is  the  Arabic  word  for  God, 
the  supreme  and  only  God,  the  Creator,  who 
according  to  the  Quran  is  the  same  Cod  of  the 

Bible. 

Atlahu  Akbar  Allnhu  Akbtir  is  Arabic  for 
'God  is  the  greatest.  The  phrase  is  said  during 
each  stage  of  both  obligatory  and  voluntary 
prayers.  The  Muslim  call  lo  prayer,  or  adhun, 
and  cal!  to  commence  the  prayer,  or  iqama, 
also  contain  the  phrase.  The  actual  lit  It  of  this 
phrase  is  tnkir,  In  the  Islamic  world,  instead 
of  applause,  often  someone  will  shout  'tokbif 
and  the  crowd  will  respond  Akbar  in 

chorus  to  show  agreement  and  satisfaction. 

Alrnohad  One  of  the  greatest  medieval  dy¬ 
nasties.  who  ruled  North  Africa  [and  much  of 
Spain)  from  circa  1  147  until  the  rise  to  power 
of  the  Meren  ids  around  1269,  The  Almohad 
dynasty  (from  the  Arabic  al-Muwahhidun,  i.e. 


‘the  monotheists’  or  'the  Unitarians^  the  name 
being  corrupted  through  the  Spanish),  were 
Berber  Muslim  religious  power  who  founded 
the  fifth  Moorish  dynasty  in  the  1 21h  century, 
uniting  North  Africa  as  far  as  Egypt,  together 
with  Muslim  Spain, 

Al-Andalus  The  Arabic  name  given  to  the 
Iberian  Peninsula  when  il  was  ruled  by  Mus¬ 
lims  from  711  to  1192.  AL-Andalus  once  en¬ 
compassed  lire  area  extending  Irmn  the  Medi¬ 
terranean  to  northern  Spain,  boi  del  ing  the 
h  ingdom  of  Aragon  in  ihe  north,  today,  An¬ 
dalusia  is  used  to  denote  the  southern  region 
of  Spain.  Different  meanings  have  been  sug 
gested  for  al-Andalus,  the  most  famous  ones 
being  the  gardens’  (in  Arabic  )  and  the  land  of 
the  Vandals,  rulers  who  inherited  the  Roman 
empire  and  ruled  Spain  before  I  he  Muslims. 

Arab  and/or  Muslim  I  lie  term  ‘Arab'  is 
applied  to  i  hose  people  who  are  of  Arab 
origin,  regardless  whether  they  a  re/ we  re 
Muslims  or  non  Muslims.  'Muslim'  is  used  to 
refer  lo  the  people  who  adhere  lo  the  Muslim 
religion,  which  includes  Arabs  and  non- Arabs, 
such  as  those  people  trout  ban,  Pakistan  or 
Indonesia  for  example. 

Asahiyah  Ibis  is  an  Arabic  word  which 
can  mean  'solidarity*  or  group  consciousness' 
but  is  usually  translated  as  "group  feeling.’  At 
the  most  basic  level,  a  nib  i yah  is  something 
that  a  person  feels  for  his  family,  a  kind  of 
'brotherhood'  According  lo  Ibrt  Khaldun,  ihe 
successful  ruler  is  he  who  manages  to  spread 
and  maintain  the  usabiynh  to  all  members  of 
the  society,  so  that  all  think  of  one  another  as 
they  would  think  of  their  own  brothers. 

Ayyubids  A  dy  nasty  founded  by  the  Muslim 
Kurdish  general  Salah  a  1-Din  a  I  Ayyubi 


(&I  19.1),  known  to  Christians  as  Salad  in, 

Satah  al-Din  established  the  Ay  y  oh  id  dynasty 
in  !  1 69,  Tht'  Ay yu bids  united  Egypt  and  Syria 
and  other  parts  of  ihe  Muslim  East .  which 
enabled  them  to  defeat  the  crusaders  al  Ha  It  in 
and  recover  Jerusalem, 

Ai-Azhar  A  university  connected  io 
a  mosque  in  t  aim  named  in  honour  of 
Fatima  Az-Zahraa,  the  daughter  ol  Prophet 
Mohammad,  from  whom  the  I  atimid  Dynasty 
claimed  descent,  Jhe  mosque  was  built  in  two 
years  from  ^7  I  and  the  school  of  theology 
connected  with  it  was  founded  in  9NK,  which 
remains  lo  this  day.  It  is  one  of  the  oldest 
operating  universities  in  the  world, 

Buidaq  Pawn,  in  chess. 

Al  Barruni  Al-Barrani  consists  of  a 
large  dome  covered  hall  in  a  bath  house, 
incorporating  a  drum  (below  the  dome)  with 
stained  glass  windows,  'I  he  Damascenes 
spent  rmuJi  of  their  talent  on  lavishly  staining 
the  walls  of  al  Ratrani  w  ith  elegant  tiles  of 
dazzling  colours,  reflecting  mirrors,  and 
calligraphy  plates  welcoming  clients  and 
citing  Arabic  proverbs.  It  is  here  where  they 
got  ready  lo  proceed  to  other  sections  of  the 
luintituim  and  where  they  retired  after  bathing. 

Al  Bayda  h  A  vi  1 1  a  ge  n  ear  Qaj  in  i  n  !  raq. 

Caliph  Literally  means  V>ne  who  replaces 
someone  who  left  or  died.'  in  Esl.iniic  context* 
this  means  a  successor  lo  the  Prophet 
Mohammad  (pbuh)  as  a  political,  military  and 
administrative  leader  ot  the  Muslims,  but  does 
not  include  a  prophetic  role. 

Caliphate  fhe  Islamic  state  or  government, 
whose  head  is  the  caliph, 

CE  '  1  he  C  t  ]  m  mon  Era,  a  I  so  k  nowrn  as  t  h  e 
Christian  Era. 

Chatrang  L'hatrarig  is  Persian  lor  chess,  and 
the  oldest  form  of  the  game. 


I >in ars  Basic  c u i  re ney  u nit,  ct ?nsi st i ng  ( A 

1 ,000  If  Is. 

Kid  A  Muslim,  celebratory  festival,  of  Which 
there  are  two,  one  after  fasting  in  the  month  of 
Ramadan  (called  Hid  al  titr),  and  the  oilier  in 
celebration  alter  Hajf  (called  FJd  at  Adhha). 

Eaqih  An  expert  in  Islamic  law. 

Paras  Arabic  term  for  mare  or  horse,  and  I  he 
knight  in  chess. 

Fall  mid  A  dynasty,  named  after  Fatima  al- 
Zahra,  the  daughter  of  Prophet  Mohammad 
(pbuh),  which  rose  to  political  domination  in 
North  Africa  in  909-  They  are  the  founders  of 
Cairo,  the  capital  city  oflgypl .  in  969. 

a!  -  Fi  hri  st  1 1  lera  I3y  th  is  me ans  a  t  a  hi  e  i  A 
contents’  or  an  index.'  A l  iihrisl  is  an  index 
of  all  books  written  in  Arabic  by  Arabs  or 
non  Arabs.  Jl  was  wi  itten  by  Abu  al-Faraf 
Muhammad;  ibn  Ishaq  ibn  Muhammad  ibn 
Ishaq,  also  called  ibn  a  I  -  Nadi  m.  I  le  began  to 
make  this  catalogue  of  authors  and  the  names 
of  their  compositions  for  use  in  his  fathers 
bookstore.  As  he  grew  older,  be  became 
interested  in  the  many  subjects  lie  read  aboul 
in  books,,  or  wrhich  he  learned  about  from 
friends  and  chance  acquaintances.  So,  instead 
of  being  merely  the  catalogue  for  a  hook 
shop,  ul-Hhrist  became  an  encyclopaedia  of 
medieval  Islamic  culture. 

Fiqh  L i tera I ly  mea n i rig 1  k ru sw ledge  at  \ d  un - 
demanding,'  it  is  the  understanding  and  appli 
cations  of  sharia  (divine  law)  from  iix  sources. 

Al-Fustal  Al-Fiistat  is  the  hist  capital  of 
Islamic  Egypt  established  in  642  by  Atnni  ibn 
A I  ’As.  and  was  probably  named  after  the  Ro 
man  military  ItTmfosmtum,  or  encampment. 

H  ad  i  t  h  Narrat  ion  s  of  I  he  sayi  ngs  oft  he 
Prophet  Mohammad  (pbuh),  which  form 
one  of  the  major  sources  ol  Islamic  law. 

Each  luuiitk  is  composed  of  a  basic  text  the 
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authenticity  of  which  was  guaranteed  by  a 
chain  of  witnesses  and  narrators. 

i  lajj  h  i  Igr  a  mage  tt  i  Me  tea  i  n  Sat jJ  i  A  rabi  a . 

Hanimam  Arabia  puli  tic  bath. 

I !  ara  m  Sac  red,  bo]  y  and/ or  proh  i  h  i. tod. 

[friqiya  In  medieval  history;  Ifritjiyu  t>r 
Ijiitjiytih  was  the  area  comprising  the  coastal 
regions  of  what  are  today  western  1  ibya, 
Tunisia,  arid  eastern  Algeria  hi  modern 
Arabic,  the  term  simply  means  Africa.’ 

Imam  One  who  leads  the  prayers. 

Jabal  al  l»rus  A  mountain  in  Cordoba, 
Spain. 

Kaliah  !  itera  I  ly,  a  h  i  g  h  place  i  >f  res  pec  l 
and  regard/  It  is  the  sacred  building  in  the 
centre  of  the  a] -Ha  rain  al-Sfiareef  Mosque  at 
Mecca,  Saudi  Arabia.  It  is  the  centre  towards 
which  Muslims  around  the  world  pray.  It 
accommodates  the  di\  me  black  stone, 

Kiswa  l  iterally  'a  cover,  The  holy  Kasbah 
is  covered  with  new  kiswa  I, textile  cover) 
every  year  on  the  tenth  1  Ihiri  Hijjah,  which 
coincides  with  Hajj.  Every  year,  the  old  kiswa 
is  removed,  cut  into  small  pieces  and  gifted  to 
certain  individuals,  visiting  foreign  Muslim 
dignitaries  and  organizations. 

koshk  Turkish  for  kiosk. 

Kul  u  bi  yy i n  The  word  '  k  t  ill ibiyyii i  ’  is  a 
A  i< )  roc  can  (A  rabi  c)  i  ]  a  n  \ e  for  be n  >k  m  a  kers. 

Mud  rasa  Jhe  word  mndntsa  means  a 
sthnol,'  and  evolved  originally  from  (he 
lectures  organized  in  mosques  before  schools 
became  an  independent  entities.  These 
days  intuhtiSti  has  a  different  meaning,  and 
thousands  of  madrasus  around  the  world  are 
said  to  be  educational  institutions,  usually 
teaching  Islamic  sciences  or  law. 

Magh  rcb  1  h  e  A  rabi  c  work  1  was  trad  i  lion 


ally  divided  into  two  parts,  the  Mashriq  or 
eastern  part  and  the  Maghreb  or  western  part 
I  literally,  The  wesT  or  ‘where  the  sun  sets'  ). 
Geographically  il  is  defined  as  the  region  oi 
the  continent  of  Africa  north  of  the  Sahara 
desert  and  west  of  the  Nile  specifically,  the 
modern  countries  of  Morocco,  Western  Sahara 
(annexed  and  occupied  by  Morocco)  Algeria, 
'Tunisia,  Libya  -  and  to  a  much  lesser  extent 
Mauritania. 

Mam  I  ilk  Originally  Turkish  slaves  that 
formed  part  of  the  Abbas  id  army.  The 
Mamluks  were  a  member  of  the  Turkish 
speaking  cavalry  that  went  on  to  rule  Egypt 
and  Syria  under  the  13"'  century  Mainluk 
dynasty. 

M  an  arali  A  rah  ie  It  i  r  m  i  narels  of  I  he 
mosque.  Literally  means  'lighthouse.' 

Mihrab  A  niche  in  the  wall  of  the  mosque 
ihai  indicates  the  direction  in  which  one 
should  pray,  towards  Mecca. 

M  i  naret  A  tow  e  r  £  fo  m  vc  h  i  c h  I  he  m  ue/  f  i  n  or 
trier,  calls  people  to  prayer. 

Alin  bar  A  pul  [’jit  tor  the  Imam,  or  prayer 
leader. 

M  i  s*ca  k  A  clean  i  ng  st  i  c  k,  at  l  uai  1  y  a  l  w  ig 
from  certain  trees,  essentially  the  arak  tree 
botanies  lly  known  as  Salvadore  pec  sit  a,  used 
for  cleaning  the  teeth. 

M  ithqals  Weights. 

Mosque  A  public  plate  tor  worship  anil 
prayer  for  the  Muslims. 

M  u  ’all  i  ill  I  sla  m  i  c  teat  h  e  r. 

Mu  hand  is  Engineer  or  architect. 

A  l  Muhtsisib  Al  Muhtasib  is  literally  a 

judge’  (qrtiii)  who  takes  decisions  on  the 
spot,  in  any  place  and  al  any  time,  as  long  as 
he  protects  l  he  interests  of  the  public.  His 
responsibilities  are  almost  endless  In  order 


(ilossary 


to  i tuple m tilt  the  foregoing  principle:  com¬ 
manding  the  got  id  and  forbidding  the  evil  of 
wrongdoing.  Ai-Muhttisib  and/or  his  deputies, 
tike  a  lull  judge,  must  have  high  quali licat ions 
of  being  wise,  mature,  pious,  well- poised,  sane, 
free,  just,  empathies  and  a  learned  scholar  or 
fiitjih.  He  has  the  ability  to  ascertain  right  from 
wrong,  and  the  capability  to  distinguish  the 
permissible,  iuihii  from  the  non- permissible, 
hat-cun.  So,  al-Muhtasib  is  entrusted  to  secure 
the  common  welfare  and  to  eliminate  injuries 
to  society  as  a  whole,  even  if  such  honourable 
tasks  require  him  to  take  a  stance  against  the 
ruling  governance,  in  short,  he  must  he  an  ap¬ 
pointee  (1  ully  authorized),  pious  and  just. 

Muwaqq it  I  i mekoe per.  a  w  i se  man  gi ve n 
tire  task  to  observe  and  decide  on  the  times  of 
prayers. 

Pb u  h  Peac e  (an d  bl  ess  i  ngs  of  Allah)  he  u pon 
him  (Prophet  Mohammad);  a  vow  ot  devotion 
and  belief  that  Mohammad  was  the  Prophet 
of  God  (Allah).  Tills,  phrase  is  repeated  by 
Muslims  every  time  they  pronounce  or  hear 
(he  name  of  Prophet  Mohammad. 

Qad  t  A  M u  sli  i n  i  udge. 

A1  Qahwa  Arabic  term  for  coffee  . 

Al  Qayrawan  It  is  a  town  in  North  hast 
Tunisia  and  a  sacred  city  of  Islam,  founded  in 
670  by  Uqbuh  bin  Nali,  an  Arab  leader,  31  was 
the  seat  of  Arab  governors  in  West  Africa  until 
800,  Under  the  Aghlahkl  dynasty  ($00-909), 
it  became  the  chief  centre  of  commerce  and 
learning,  and  remained  so  during  the  Patimid 
rule  (909-921).  The  city  was  ruined  ( 1057)  by 
Bedouin  invaders,  the  Bauu  Hilal  tribe,  and 
subsequently  was  supplanted  by  funis. 

AJ-Qali  Ibis  word  was  derived  from  ijakti 
(to  dry  or  roust  in  a  pan).  Al-qali  is  'the 
substance  that  has  been  roasted'  or  "ashes  ot 
(he  plan  I  sail  work."  In  Europe,  both  substances 
were  named  natron. 


Qamara  A  dark  room,  also  a  ship's  cabin, 

Qanat  It  is  a  type  of  underground  irrigation 
canal  between  an  aquifer  on  a  piedmont 
stone  to  a  garden  on  an  arid  plain.  The  word 
is  Arabic,  but  the  sy  stem  is  best  known  from 
Iran. 

Qibtu  An  Arabic  word  referring  to  the 
direction  of  Mecca,  Saudi  Arabia,  that 
Muslims  should  face  toward  when  they  pray. 

Uajab  The  seventh  month  in  the  Islamic 
lunar  calendar. 

Ramadan  ll  is  the  ninth  month  in  the 
Islamic  calendar,  best  known  as  the  holy 
month  of  fasting  for  Muslims. 

Rawdiyu  I  be  inhabitants  of  t  he  early  Islamic 
world  were  enchanted  by  greenery,  Ibis  love  ol 
plants  is  clearly  shown  in  a  genre  of  poetry;  the 
ruu'dtyu  or  garden  poem,  probably  of  Persian 
origi  n,  which  came  to  be  one  ot  the  main 
poetic  forms  in  the  Abbasid  orient  from  the  H"' 
to  the  JO'"  centuries. 

Rill  la  Literally  means  "journey,  travel  and 
travelogue,'  It  is  a  piece  of  writing  about  travel. 

Safas  id  dynasties  The  Safavids,  an  Iranian 
dynasty  that  ruled  from  1501  to  1736,  1  hey 
had  their  origins  in  a  long  established  Sub 
order  which  had  flourished  in  Azerbaijan 
since  the  early  14ll:  century.  Its  founder  was 
Sheikh  Sail  al-Dtn  (1252  1 3,34),  after  whom  at 
is  named, 

AL-Saratan  Arabic  term  for  cancer. 

Sdjiuks  A  Turkish  dynasty  that  ruled  across 
Persia,  Anatolia  and  Turkey  between  1038 
and  1327.  They  are  best  renowned  for  (heir 
great  promotion  of  learning,  arts  and  trade. 

The  Seljuks  gave  the  nuidmsn  (school)  its  final 
shape  and  definition,  as  it  became  a  completely 
separate  building  from  the  mosque.  I  hey 
were  also  behind  the  rise  of  the  so-called 
caravanserais,  a  hostel  complexes  providing 
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fi  t' e  accommodation,  food  and  services  for 
trading  caravans*  In  the  arts,  they  art  best 
remembered  for  the  introduction  nt  the  iwuri 
plan  and  miiqanms  vaulting. 

Sh  adoof  Mach  i  ne  to  r  1  i  It  i  1 1  g  wa  I  er, 
consisting  typically  of  a  long,  pivoted  wooden 
pole  acting  as  a  lever,  with  a  weight  at  one  end. 

I  be  other  end  is  positioned  over  a  well  Idle 
shadoof  was  in  use  in  ancient  Egypt*  and  is  si  ill 
used  in  Arab  countries  today. 

Sheikh  A  social  title  of  respect  given  to 
an  elderly,  wise  or  a  religious  person  in  the 
community. 

Sharia  Shanu  is  the  law  system  inspired 
by  the  Quran  and  the  sayings  of  Prophet 
Mohammad  (pbuh),  Sharia  is  often  referred  to 
as  Islamic  law. 

Souk  I  he  market  place, 

Sufism  Mystical  belief  and  practice  in  which 
the  truth  of  divine  love  and  knowledge  of  God 
is  sought. 

Al-Tasrif  Literally  means  'conducting’  or 
“handling  a  certain  issue'  Here  it  is  a  medical 
encyclopaedia  written  by  Abu!  Qastm  khalaf 
ibn  al- Abbas  al-ZahrawL  also  known  as 
Abnlcasis.  The  complete  title  is  A l  Tosrif 
ti-nuw  tijizti  ’em  al-tadUft  or  The  Method  of 
Medkine,  translated  as  77ie  Arrangement  of 
Med kitn\  It  had  1500  pages*  showing  that 
Aim  leasts  was  not  only  a  medical  scholar,  but 
a  great  practising  physician  and  surgeon.  It 
influenced  the  progress  of  medicine  in  Europe. 
.See  the  section  on  European  Medicine  to 
learn  more  about  it, 

Tawaf  l  he  dreum  ambulation  or  walking 
clockwise  around  the  Kabab  in  Mecca, 

Thikr  Tire  action  of  remembering  God 
(Allah),  consisting  of  the  repetition  of  words 
in  praise  of  God. 

AbUd  The  'ud  {also  spelt  oud)  is  a  musical 


instrument  common  to  the  Arab  culture.  It's 
a  stringed  instrument  slightly  smaller  than  a 
guitar,  with  eleven  strings  in  six  courses.  Some 
'ads  may  have  more  or  fewer  strings;  common 
are  versions  with  thirteen  strings  in  seven 
courses,  nr  ten  strings  in  five  courses. 

Llama  Scholars  of  the  Islamic  s,  i cnees. 

Vizi  erf  wazi  r  Gh  iel  nmiisle  r  of  I  h  e  A  t  )ba  s id 
caliphs  and  also  government  official  in  Islamic 
stale’s. 

Waqf  Religious  char  it  able  institutions  that 
manage  various  gifted  and  donated  financial 
assets  The  waqfs  finance  mosques,  nuidrnsm, 
fountains,  and  other  public  services.  I  heir  role 
lias  been  greatly  undermined  by  modern  state 
intervention., 

Waraq  Paper, 

VVarraq  Paper  manufacturer  and/or  writer. 

Wud  hu  Pe r  forrnane  e  of  t  he  ri  it ta I  of 
ablution,  before  offering  the  prayer,  one  must 
be  in  good  shape  and  pure  condition.  Mis 
necessary  to  wash  the  parts  ot  the  body  which 
are  generally  exposed  to  dirt  err  dust  or  smog* 
like  the  hands,  mouth,  nose,  face,  arms,  hair, 
ears  and  led.  This  is  called  ablution,  and  the 
person  who  has  performed  it  is  read)  to  start 
his  prayer. 


PiTXMfl  manuscript  showing 
Timur  enthroned  ,n  BaJkh. 
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1001  Inventions 

Muslim  Heritage  in  Our  World 


Second  Edition 


WHAT  DO  COFFEE  BEAKS,  torpedoes, 

surgical  stalpdsi,  arches  and  observatories 
all  have  m  common?  Were  1  eonardo  Pa 
Vinci's  flight  ideas  originals?  Who  devised  the  casing 
for  pill  capsules  and  where  did  Fibonacci  learn  to  ilex 
his  mathematical  lingers? 

AH  these  answers  can  be  found  here  in  100 1  Inventions 
Muslim  Her  Huge  in  Our  World,  written  in  an  accessible 
style  for  those  with  limited  knowledge  of  either  Islam 
or  history.  A  golden  age  of  civilization,  from  600  and 
1600  CE,  will  unfold,  because  medieval  Muslims 
were  t r alibi azers  in  Helds  as  diverse  as  medicine  and 
mechanics,  cartography  and  chemistry,  education  and 
engineering,  architecture  and  astronomy.  No  area  was 
loo  obscure  to  miss  the  scrutiny  of  enquiry  backed  up 
by  ligid  scientific  experimentation. 

So  gel  comfortable  with  lids  guidebook  and  prepare 
to  begin  on  a  voyage  of  discovery'  through  a  thousand 
years  of  science  and  technology  into  the  lives  of 
medieval  pioneers  whose  ingenious  inventions  have 
helped  create  our  world  today. 


This  glorious  book  overflows  with 
the  great  ideas  of  the  Muslim 
middle  ages.  From  ahlazari  and  his 
elegant  docks  and  al-Kindi  and  Ibn 
al-Haitham  with  their  revolutionary 
optical  thtes,  experiments  and 
books,  to  the  astronomers  who 
navigated  across  the  desert  by  the 
stars,  and  the  map-makers  who  put 
north  at  the  bottom,  every  page 
is  a  mine  of  joyous  information. 
There  are  even  recipes  to  try 
out,  and  everything  is  beautifully 
illustrated.  I  wish  I  had  had  this 
book  fifty  years  ago.' 

Adam  I  tart -Davis;  Photographer,  Writer  and 
TV  Science  Presenter  of  BBC  Series 
VV/irtt  the  Ancients  Dili  for  Vs 
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